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WEDNESDAY EVENING, NOVEMBER 11, 1857. 

E. Weight, LL. D., in the Chair. 

Minutes of last Meeting read and confirmed. Donations announced, 
and thanks voted. 

The following gentlemen were proposed and seconded, and admitted 
as Members: — 

John Ball Greene, Esq. (Besident Life Member), 108, Lower Bagot- 
street : proposed by Rev. Professor Haughton ; seconded by Dr. Whitty. 

John Hancock Haughton, Esq., Carlow (Non-resident Life Mem- 
ber): proposed by Bcv. Professor Haughton; seconded by Professor 
Downing. 

WilHam Porter, Esq., B. A., 13, Charlemont Mall : proposed by 
Eev. Professor Haughton ; seconded by Dr. Whitty. 

Alexander Carte, Esq., M. D., Director of the Museum, Eoyal Dub- 
lin Society : proposed by Rev. Professor Haughton ; seconded by F. J. 
Sidney, LL, D. 

The proposed changes su^ested by the Council in the By-Laws 
were then l^d before the Society, viz. : — 

Section IIL — Paragraphs 1 and 2 to be replaced by the follow- 
ing: — 

**l. The sum to be paid by each Member on admission, including 
his first year's subscription, shall be, at his option, £2 or £5. 

' ' 2. If an admission fee of £2 be paid, the annual subscription is £ 1 ; 
and if an admission fee of £5 be paid, the annual subscribtion is 10«. 
In each case the subscription becomes due on the 1st of January, and 
shall be paid in' advance. 
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That in paragraphs 4 and 5, the words **one calendar month*' be 
altered into ** sixty-three days." 

That paragraph 6 be replaced by the following : — 
** Any person who shall have become a non-resident Life Member 
by payment of the sum of £5, as above, shall, if he at any time reside 
within twenty miles of Dublin for more than sixty- three days in any one 
year, cease to be a Member, unless ho shall either pay an additional 
composition of £5, or shall pay a Subscription of 10«. for each year in 
which he shall so reside for more than sixty- three days." 

Dr. Griffith being absent, his Paper, of which the following is the 
title, was read by Professor Haughton : — 

NOTES ON THE STBATIGBAFHICAL BELATIONS OP THE SEDIHENTABT BOCKS 
OF THE SOUTH OF IBELANI) ; WITH SPECIAL BEFEEENCE TO THE POSITION 
OF THE STBATA OF WHICH THE OLENGABBIFF AND DINGLE DISTBICTS ABE 
COMPOSED, IN COMPABISON WITH CEBTAIN DOUBTFUL CLASSES OF BOCKS IN 
THE NOBTH OF IBELAND. BY BICHABD GBIFFITH, LL. D., F. G. S. LONDON 
AND DUBLIN. 

In preparing the several editions of my G^logicalMap of Ireland, includ- 
ing the last, I have found great difficulty in deciduig on the class of 
rocks to which several extensive districts, situate in different localities 
in the country, ought to be attached. These districts are chiefly com- 
posed of brown and reddish-brown grits and conglomerates, some of 
which are quartzose, and some porphyritic, and these rocks arc occa- 
donaUy interBtratifi^ with gray aad groeidsh-gray cUoritic grits, al- 
temating with purplish and brownish-red shales, and in a few instances 
with reddish limestone and with purple slates, having a regular cleav- 
age in the south. 

The most northern district consisting of these rocks occupies an ex- 
tensive area in the coimties of Tyrone and Fermanagh, extending in a 
south- western direction from the neighbourhood of Pomeroy in the 
county of Tyrone, to the north-eastern boundary of Lough Erne in the 
county of Fermanagh, and in a northern and southern direction from the 
town of Omagh to the village of Ballygawley, in the county of Tyrone, 
comprehending an area altogether of about 300 square miles. 

The second district belonging to this series of rocks is situate in the 
coimties of Eoscommon, Sligo, and Mayo, where it forms a ridge of 
hills known by the name of tiie Curlew Moimtains, forming a range of 
about thirty-two miles in length, tiie character of the strata being identi- 
cal with those of the district situate to the north-east of Lough Erne, 
already mentioned. 

The third district, composed chiefly of reddish-brown grits, is situate 
in the county of Mayo, and extends in an eastern and western direction 
from Lough Conn, along the north shore of Clew Bay, nearly to Achill 
Island, and in a northern and southern direction from, the neighbour- 
hood of Castlebar on the south, by the Croaghmoyle Mountains, to the 
base of the quartzose mountain of Xephin on the north. 
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These three districts comprehend the localities in which this doubt- 
ful class of rocks occurs in the north and north-west of Ireland (and I 
may here mention another district containing them, situate to the west 
of Lough Mask, in the counties of Gal way and Mayo, which extends 
to the mouth of KiUary Harbour); but in the south they occupy a 
very extensive district, comprehending the south-western portion of 
the counties of Cork and Kerry, and particularly the peninsula of 
Dingle. This latter district has been examined within the lastihrce 
years with great care by the gentlemen employed on the Geological 
Survey of Ireland, under the direction of my Mend Mr. Jukes, and it 
is chiefly on the result of my own previous examination of this district, 
combined with the general information obtained from him, that I aui 
induced to introduce this matter for discussion in the Geological Society, 
in the expectation that such discussion may eventually lead to a final 
decision in regard to the difficulty of the question at issue, and thereby 
enable me, if necessary, to correct the colouring and the lettering 
which indicate particular classes of rock on my Geological Map of Ire- 
land. 

At the Meeting of the British Association of this year, held in Dub- 
lin, I brought this subject, in conjunction with Mr. Jukes, before the 
G^logical Section, and in a paper which I communicated at the Meet- 
ing of 1843, held in Cork, I entered at some length on the discussion of 
the class of rocks to which the reddish-brown sandstone district, situate to 
the north-east of Lough Erne, should belong; and I then generally de- 
scribed their unconformity with the red and gray sandstones which form 
the base of the Carboniferous seiies, and also their apparent conformity 
with the strata of the two small Silurian districts in the neighbourhood 
of Pomeroy and Lisbellaw. I also stated the probability of these 
brownish-red rocks being Silurian, from the analogy subsisting between 
them in the three districts I have mentioned, in two of which we find 
fossils of Silurian age. At the same Meeting, in a communication on the 
lower Carboniferous rocks, I pointed out that at Lisnarrick the Calp 
rests unconformably on the brownish-red conglomerates, while on the 
east and south the latter appeared to confoim to the Silurian strata ; and 
I observed that the red colour can no longer be considered a test of age, 
as it had been shown that red beds rested on undoubted Carboniferous 
rocks. 

From the foregoing it would appear that from an early period I was 
inclined to connect these conformable brownish-red sandstones and 
conglomerates with the Silurian sj'stem, rather than to allot them a 
separate place ; but, owing to the deficiency of our knowledge as to the 
real relations of the rocks termed Devonian, and the possibility, from 
the fact of their overlying the Silurian, that these rocks might be of that 
age, I was induced to place them provisionally in the Devonian system, 
at the same time distinguishing them from the Ked Sandstones and 
Conglomerates^ which would occupy an imconformable and superior po- 
sition, by a not« to that effect on my Geological Map. I may also obsen'c, 
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that theii* unconfonnity with the overlying red and carboniferous beds 
was noticed at the same early period, though, in conformity with the 
established ideas which have grown with our growth, I did not make 
the sacrilegious attempt, either at that time or since, of uniting the 
brownish-red beds with the Silurian series on the one "hand, or, on the 
other, of neglecting the distinction between the inferior conformable red 
strata and the undoubted Carboniferous rocks of the north of Ireland. 

At the Meeting of the British Association held in Belfast, in the 
year 1852, I brought forward a communication relative to the Yellow 
Sandstone m developed on the north shore of the county of Mayo ; ex- 
hibiting at the same time a complete suite of Carboniferous fossils, which 
had been collected from these rocks; and I remember having been much 
impressed by the remarks of Sir H. de la Beche and Mr. Jukes, who 
had visited that locality immediately prior to the Meeting. They ad- 
vised me to omit from my Map a district I had marked as Old Red Sand- 
stone, saying that by so doing I would strengthen the case of the 
Yellow Sandstone ; as that, from their observation of that locality, it 
would not appear that any true Old Red Sandstone existed, and accord- 
ingly I had expunged my boimdary and letter F. But as it would have 
become necessary to extend this generalization all over the north of 
Ireland, and not being in a position of doing so, owing to my inability 
at the time of making a personal examination, I afterwards thought it 
better to let it remain on the Map for the present : subsequently, how- 
ever, examinations made by myself, and others connected with me, 
under my direction, brought to light Carboniferous plants, and even 
Mollusca, far below the boundary I had originally drawn, in black 
shales, gray sandstones, and conglomerates, so that I became convinced 
that there was a very slight development, if any, of the true Old Bed 
Sandstone in the north of Ireland. I may allude to the occurrence of 
such plants as Sigillaria, with ferns, and Stigmaria ficoides, discovered 
within the boundary of these Old Red beds, as laid down on my Map, 
particularly at Mac Swine's Bay, situate on the north shore of the Bay 
of Donegal, amongst which I would call attention to the remarkable 
Stigmaria now in the courtyard of the Royal Dublin Society. These 
plants were declared to be Carboniferous by M. Adolphe Brongniart, to 
whom some of them were sent, and his letter on the subject may be 
seen in a late Number of the Journal of our Proceedings. On the 
north coast of Mayo, like^vise, the same plants occur, mingled with 
Mollusca and fish remains, and are found very low down in the series, 
in the yellow, and even red shales at Glenbehy River, as well as in the 
shales and arenaceous limestones of Bunnatrahir Bay and Carrowcor. 
This being the case, it would appear that most, it* not all, of the red 
beds of the north of Ireland, should be classed with the Carboniferous 
system, both from their conformability and their fossils ; while their un- 
conformability with the brownish-i-ed grits and conglomerates of the 
three districts I have mentioned, sufficiently separates them from being 
confounded with these rocks. With what scries these brownish-red grits 
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should be classed, is a question that I trust the present discussion may 
determine. But in the remarks that I shall have to make on the south 
of Ireland, I hope I shall be able to show a sciios of analogous litho- 
logical equivalents, which may contribute to a satisfactory settlement in 
regard to the system with which they ought to be classed. I shall not 
enter more at length, at present, into the question relative to the nor- 
thern rocks, further than to remark that there exists sufficient simila- 
rity between the three districts I have mentioned, to justify a comparison. 
But I shall now proceed to advert to the rocks, of which the south of 
Ireland is composed. 

It will bo seen by reference to my (Geological Map, that the Old Red 
Sandstone strata, as distinguished in that Map both by colour and 
the letter F, consisting of alternating beds of red and green shales, 
red sandstones and conglomerates, have an extensive range in the 
southern counties, pervading poitions of Kilkenny, Waterford, Lime- 
rick, Cork, and Kerry, as well as Clare and Tipperary. Commencing in 
the counties of Kilkenny and Waterford, and extending more or less 
continuously in an east and west direction through tho counties of Tip- 
perary, Limerick, and Cork, — we find the Old Red Sandstone strata 
lying conformably beneath the Lower Limestone, and Yellow Sandstone 
of the Carboniferous system, and resting upon the upturned edges of the 
Silurian rocks in an unconformable position, till, reaching the Old Bod 
strata in the county of Kerry, they are found preserving the same re- 
lative positions, passing through Slievemish and Caherconree, to the 
brownish-red, and greenish-gray grits, and the red, green, and purple 
clay slates of the Dingle district, which conform to and overlie the fos- 
siliferous Silurian rocks of Ferriter's Cove, these being again overlaid 
unconformably on the western shore at Sybil Head by the beds of the 
Old Red series. 

No difficulty hence arises in regard to the position of the Old Red 
series in the south of Ireland, it having been clearly ascertained to 
conform to the Carboniferous strata above, while resting unconfonnably 
upon the SUurian series beneath. The only (question that will arise 
regarding it is, as to what system it will of right belong. And here I 
must enter upon an expiration of the principle of subdivision by which 
I have been hitherto influenced. Finding, in the course of my geolo- 
gical researches, that certain rocks below the lowest bods of the lower 
Carboniferous Limestone conformed to them, and contained the sarao 
fossils, I was led to add them to the Carboniferous system, the boundary 
at the base of the Mountain Limestone, as it had im til then been termed, 
being found to be far too limited. These lower rocks I was ultimately 
led to consider as divisible into two groups, the upper of which 1 
proposed to call Carboniferous Slate, and the lower. Yellow Sandstone. 
In respect to this latter and lower of the two series, it became a 
question as to where the line of division between them and the red beds 
lying conformably beneath should be drawn ; and the discovery of cer- 
tain plants, apparently of a Carboniferous type, and at present known a.s 
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Sphenopteria JTihernicay Lepidodendron minutum and Griffithii (the 
last of which was discovered by Dr. Carte in the course of the last 
year), led to the adoption of the lines of boundary which have been 
published on the last, as well as on previous editions of my (Geological 
Map. 

Subsequently, through the researches of my Mends, Professors 
Haughton and Jukes, as well as those of myself, imperfect casts of these 
plants were found verj" far beneath the boundary which I had originally 
adopted, and henco the extent of the district which I had allotted to these 
lower Carboniferous rocks will be found much too circumscribed. The 
principle, however, upon which I set out, remains intact, and as often 
contended for, both by Professor Haughton and myself, in numerous 
papers, I would again say, that the base of the Carboniferous system 
will extend to uny zone of these plants, no matter at what depth, or in 
connexion with what rocks soever, found. That this may have the effect 
of sweeping the whole of the fish beds of Scotland,* with the similar 
rocks of Glamorganshire in Wales, hitherto considered to be Devonian, 
into the Carboniferous system, I am not prepared to deny, as it is only 
a natural inference from the principle which I have laid down. It is true 
that I have preserved the established territories of the Old Red Sand- 
stone on my Map, curtailing it only of the Plant or Yellow Sandstone 
beds, as I was not prepared to risk a controversy, merely upon the 
grounds of the well-known conformity between the two series, without a 
sufficiency of fossil evidence, — statements founded upon hypothesis, no 
matter how well grounded soever they may appear, but upon less tiian 
indisputable scientific principles, being still open to the charge of being 
mere speculation or guess; and especially as I found that up to the pre- 
sent time it has been as much as I coiQd do to defend the innovations 
which I had already made, even though the Irish geologists generally, 
and especially Mr. Haughton and Mr. Jukes, who, I trust, will favour 
us willi their views, have all arrived at similar conclusions. 



* Note added in thePreu. — R.O. — These Scotch beds would appear to be rather high in 
the series, from the discovery of SphenopterU Hibemiea in them by Professor E. Forbes, with 
which we have FenestdU associated at the Roughty River and Tallow Bridge ; and, as re- 
marked Mr. Jnkes and Mr. Salter, this plant is accompanied by undoubtod Carboniferous 
Mollusca in the strata known as the CoomhoU Grits; but I wish to guard myself strongly 
against the mistake of its being supposed that I intend to make dogmatic assertions re 
latiTe to the lower non-fossiliferous beds of the true Old Red Sandstone. On the contraiy, 
I agree with the opinion so frequently and so well expressed by Professor Haughton, 
namely, that in considerable thicknesses of doubtful strata, without the guide of fossils, 
it becomes comparatively a matter of indifference as to the series with which we classify 
them, provided that they are sufficiently distinguished for recognition by any convenient 
term generally agreed upon. 

I find this remark to be the more necessary', as, at tlie last Meeting of the British 
Association, held in Dublin, Colonel Portlock had fallen into a mistake of this kind ; 
and subsequently, my friend Mr. Jukes, in his " Manual of Geology,** page 436, has, 
by a similar oversight, ascribed to me a share in opinions of which I am wholly un- 
conscious. 
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No means that could have been adopted to ascertain the age of these 
plants have been neglected; and besides the attention paid to their 
examination by Professor Haughtony I have consulted M. Adolphe 
Brongniart, as already mentioned, whose opinion maybe seen in a trans- 
lation of a letter which I lately communicated at one of the Scientific 
Meetings of the Eoyal Dublin Society. I may observe, that as I was 
not looking for plants with a view of including the Old Bed Sandstone 
within my line of boundary, I did not orig^ally discover them so low 
down as my Mend Mr. Jukes has since done ; besides, that colour being 
the order of the day, I limited my researches mainly to the yellow bods, 
discontinuing my search upon reaching the underlying red beds. But 
I shall be ever ready to hear with pleasure of their discovery to the very 
bottom of these rocks, and to recognise them, with Mr. Jukes' and 'Mr. 
Haughton's concurrence, on my Geological Map, as a group of the Car- 
boniferous system. I may here observe, that I do not wish to be un- 
derstood as aiming at a subversion of the Devonian system, whether 
occurring in Devonshire or elsewhere, my present observations being 
strictly limited to the Old Bed Sandstone of the south of Ireland. 

The thickness of this series of strata in the south of Ireland may be 
estimated from a consideration of a few typical sections. Thus, at Bally- 
voil Head, looking towards Dungarvan, the strata dip at a steep angle 
nearly vertical, towards the south-west, and we have the whole thick- 
ness exhibited from the Silurian to the Yellow Sandstone, which is 
about 2500 feet. Again, the Glasha Eiver, near the boundary of the 
county of Waterford, affords a very characteristic section exhibiting 
the thickness of these rocks. The strata in this locality dip nearly 
due north, at an average angle of say 50°, giving a thickness of about 
3200 feet. We have also, at Coolnamuck Bridge, south of the river 
Suir, in the same county, where the rock dips north at an angle of 
about 80°, a section which exhibits a thickness of gray and red Sand- 
stone and Conglomerate with red shale of about 2500 feet. In some 
places the thickness may attain a maximum of about 5000 feet. But 
this seems excessive as an average. The thickness of the Yellow Sand- 
stone will be about 800 feet, so that we may assume the average 
thickness of the two series to be about 3000 feet. In regard to tMs 
estimation of thickness, my Mend Professor Jukes has kindly lent me 
his assistance in corroborating these statements. It will be understood 
that these thicknesses only apply in the case of a perfect development 
of this series of rocks, as in many cases they vnll be found to attain 
nothing like such aii estimation. 

I may now exhibit a section* which I have lately prepared with 
great care, the horizontal scale being 6 inches to a mile, and the verti- 
cal 880 feet to an inch, in which tiie whole structure of the south of 
Ireland may be seen. In this the granite of the Blackstairs Mountain, 
and the TTill of Brandon, respectively 2400 and 1600 feet above the 



♦ See Plate V. 
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level of the sea, with two outliers of the same rock (for one of which I 
am indebted to the observations of Mr. Jukes), will be observed to sup- 
port disturbed strata of the Silurian series of the Inistio*2:e district, 
through which llic Uiv(.*r Xorc t^kcs a south-east course. These beds 
are a portion of the great Silurian district which occupies the south-oast 
of Ireland, and are overlaid in an unconformable position bj- the Red 
Sandstone formation, extending from the barony of Knocktoplier, in the 
county of Kilkenny, to the city of Waterford on the south, and to Slieve- 
naman on the west Continuing the line of section from Knocktoplier in 
a western direction, we iiud the same Red Sandstone resting in a similar 
position on auoutlier of Silurian, also much disturbed, which constitutes 
the mass of the Welsh mountains ; but it is to be regretted that in the 
line* of section which 1 have necessarily adopted, we have mostly to run in 
the strike of the Silurians, thus rendering a display of their true dip 
and unconformity less striking than it would otherwise have been. Pro- 
ceeding still to the westward beyond Slievenaman, we find the Yellow 
Sandstone, being a continuation of the band containing the plants, 
especially Sphenopteris Hihemica with Anodon Jukesii — which, extend- 
ing from Jerpoint by Rallyhale and Kiltorcan, skirts the margin of 
nearly the whole of tiie Old Red Sandstone districts of the south of Ire- 
land. We find, I say, the Yellow Sandstone conforming to the Red 
Sandstone beneath, and to the Lower Limestone above, which is again 
succeeded in a conformable position by the Upper or Splintery Limestone, 
and the Coal or Culm beds, which occupy the basin to the north-west of 
Olonmel, and proceeding still westward by the Lower Limestone, Yel- 
low Sandstone, Old Red Sandstone, and Silurian strata of the Gait}' Moun- 
tains, and passing through the Old Red Sandstone, which reposes on the 
Silurian strata last mentioned at its western side, wo again find the Yel- 
low Sandstone, the Lower Limestone, and the Upper Limestone regularly 
succeeding in the neighbourhood to the south of the town ofCharlevillc, 
in the county of Cork, till we reach the great culm or anthracite district 
of the counties of Cork, Limerick, Clare, and Kerry, known by the name 
of theMunster Coal District, whew a succession similar to that which I 
have already described will be observed. These Coal strata rest conform- 
ably on the Upper Limestone at Liscarroll, in the county of Cork, which 
latter again appears in an insulated elevation, situate in the interior of the 
anthracite district at the Taur Mountain, which rises to a height of 
1800 feet above the level of the sea; the general strike of these rocks being 
east and west, dipping north and south at an average angle ot, say, 20°. 
The Coal strata undulate according to the numerous convolutions prevail- 
ing in that district, and as we proceed westward to the town of Castle- 
ialand, the Upper Limestone, as at Taur and Liscarroll, similarly imderly- 
ing the western edge of the culm beds, is again repeated, the descending 
and conformable series consisting of the Lower Limestone, the Car- 
boniferous Slate, or Lower Limestone Shale, which latter is characterized 
by a profusion of well-preserved and typical Lower Carboniferous fossils 
at Currans, and this again rests upon the Yellow Sandstone which overlies 
the Old Red Sandstone of the Slievemish, Caherconree, and Castlegregory 
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diBtriots. And here I may observe that we arrive at the point which will 
be found to be the commencement of our difficulties ; and I propose to 
limit the observations I shall have to make in the remainder of the 
present communication to a statement respecting the. relations of the 
rocks of the Dingle Peninsula, and to a comparisou of those rocks with 
the strata which comprise the district south of the town of Killorglin 
and Dingle Bay, extending as far south as the valley of Kcnmare ; and I 
shall conclude by an endeavour to show that an analog yexists between 
the brownish-red grits of the north of Ireland, to which I have already 
alluded, and certain strata of the southern districts to which I shall pre- 
sently advert; hoping that by such a comparison I may be able to con- 
tribute towards a removal of the difficulties with which the subject is at 
present surrounded. 

The district of the peninsula of Dingle may be said to contain three 
principal classes of rocks, the first of which is the undoubted Old Bed Sand- 
stone, similar to that of Waterford, Tipperary, and Kilkenny, to which I 
have just referred. These strata consist of alternating beds of red conglo- 
merate, red and gray sandstones, with reddish and greenish shales, 
and they rest at various inclinations on the edges of vertical and much 
disturbed strata, the classification of which latter presents the difficulty 
with which we have to contend. I may mention a few localities where 
the clearest unconformable junctions between these two series of rocks 
occur. We have them clearly exhibited north of Castlemaine Harbour; 
also at Beenoskee, in the precipice over a lake on the east side ; and at 
Carrignaspaniagh, which is the continuation of the Cahirconree range ; and 
again, to the south of Brandon Bay ; so that, in a section extending ^m 
thence in a south-eastern direction, we have four repetitions of uncon- 
formable junction across the peninsula. In the face of the mountain of 
Caherconree another remarkable imconformable junction may be ob- 
served, the underlying vertical strata presenting zig-zag flexures, pro- 
bably the evidence remaining of some prior movement I have prepared 
a section* at right angles to the former, running nearly north and south 
across the promontory, from Tralee Bay to Castlemaine Harbour, in 
which some of the unconformable junctions are exhibited, and they will 
be found to be indisputable. At Kinard, about 700 feet above the level 
of the sea, east of Dingle Harbour, we have an outlier of nearly hori- 
zontal beds of Old Red Sandstone resting unconformably upon vertical 
beds of brownish-red conglomerate, and occasionally red slate ; and at 
Sybil Head, on the western shore of the peninsula, we meet a similar 
junction. Continuing across Smerwick Harbour, from Dunurlin Head 
to Ballydavid Head, and thence to Brandon Head, we find the^same 
tmconformities presented as at Sybil Head, as well as south of Toom- 
paun MoxLntain, near Brandon Head, where at Pierasmore, two small 
outliers rest unconformably, and nearly horizontally, on the greenish- 
gray and brownish-red conglomerate and slates of Brandon Mountain. 

♦ See Plate V. 
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The inyariability of these junctionB between the two series leaves no 
room for doubt as to the age and position of the uppermost of the two, 
which everywhere, as in the valley of Tralee, and at the southern side 
in the valley of Gastlemaine, conforms to the overlying Carboniferous 
strata. 

We have now arrived at the question relative to the second class of 
vertical and much disturbed beds of the Dingle promontory, which imme- 
diately imderlie the Old Red Sandstone, there quietly reposing on them ? 
That they are not Old Red we have seen. Then, are they Devonian or 
Silurian r Not the former, certainly, if we adhere to the idea at pre- 
sent suggested by that term, such a violent application of it requiring 
an entire change of signiiication, it having been hitherto considered to 
be synonymous with Old Red Sandstone. Mr. Jukes has proposed that 
they should be recognised as the *' Glengarriff Grits," a term of which I 
highly approve, as indicating their complete identity with the rocks of 
the Glengarriff district, to which I shall presently refer. 

I need not here enter into the consideration of some local difficulties 
connected with certain rocks with which these Glengarriff beds are asso- 
ciated, such as the block slates of Annascall, as I await with plea- 
sure to hear from my friend Mr. Jukes, who has ^lly examined them, 
the opinion he has formed. I shall confine myself to explain the 
grounds upon which I have classed them in my Geological Map, and it 
will be seen by reference to that document that I have been aware 
from the commencement of the question that might be raised, from an 
anticipatory note which I have appended on the margin, in which the 
pith of the considerations by which I was influenced is stated. 

The Glengarriff grits in the Dingle district consist of reddish-brown, 
and greenish indurated sandstones, alternating with red, brownish, and 
purple slate, and reddish-brown slaty conglomerate, and they are identical 
with the strata which occupy the most part of the two remarkable pro- 
montories which lie between the bays of Dingle and Bantry, and which 
extend in a north-east and south-west direction from the western shores 
of these promontories respectively, until they unite about twelve miles 
north-east of Kenmare, and continue inland still to the north-east, ter- 
minating at Mount Hilary and the Boghra Mountains. 

In tracing the line of section from the great Silurian district of the 
south-east of Ireland, through the Silurian outliers of the Welsh and 
Otslty Moimtains (or, making a detour to the Silurian and Old Red 
Sandstone rocks of the barony of Upperthird, and the Knockmeildown 
Mountains, in the county of Waterford), in passing to the boundary of 
the Glengarriff grits of Dingle, no change of relative position will be ob- 
served in the whole line, the Silurian invariably underlying the Old 
Bed Sandstone unconformably, in vertical and contorted strata; and, 
seeing that the Old Red rocks of Dingle, in continuation, for a distance 
of 160 miles, and identical, as I have already mentioned, with those of 
Kilkenny, Waterford, Cork, and Limerick, occupy a similar position 
in regard to the Glengarriff grits, also in contorted and vertical beds : it 
appeared to me at the time, &at tiiey must form a portion of the one great 
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range of the Siluriau rocks, which extend contmuously in patches from 
shore to shore, east and west across the island. These grits might be 
higher or lower in the series, a point I did not venture absolutely to de- 
termine, though I considered them to be of more recent origin than the 
schistose rocks which lie to the east of the countfy, but still a portion, 
one and indivisible, of a lengthened and continuous sequence. Upon 
farther examination however, finding them to be, as I believed, confor- 
mable with the imdoubted Silurian strata, which extend south-west from 
Smerwick Harbour to the Blasket Islands, these strata being now con- 
sidered to be of Wenlock and Ludlow age, as I am informed by Mr. 
Jukes ; and independently at another point finding them to conform to a 
small outlier of Silurian which occurs on the south coast of the peninsula 
at Coosatorig, — I felt that I had such a corroboration of the conclusion 
at which I had gradually been arriving, that I had no further hesitation 
in at once laying down the Glengarriff grits on my Map as belonging to 
the Silurian system, whether the same consisted of an upper or a lower 
series ; and as the unconformity between the upper and lower Silurian 
(the latter of which Mr. Jukes proposes to call Cambro- Silurian), as ex- 
isting elsewhere, does not appear to me to affect the question relative to 
the position of the Glengarnff grits, which are associated with and con- 
form to the former, — I do not consider it necessary to advert to that 
discussion ^ther than to observe, that should such unconformity be 
well established over wide areas, it may ultimately be necessary to in- 
troduce a new systematic term, which at present would not seem to be 
sufficiently warranted, at least in Ireland. 

Before passing to the consideration of the Glengarriff grits of the 
Glengarriff district, I wish to remark, that the fact of the derivative cha- 
racter of these rocks, as noticed by Mr. Du Noyer, who finds them to be 
composed of the debris of the underlying Silurians, containing fossili- 
ferous pebbles in some localities), is not conclusive, in my mind, of their 
being an independent formation, whether to be called Devonian or some- 
thing systematically new, — as I think that cases of derivative rocks some- 
times occur in the same continuous series, and that such cases are rather 
to be expected, if we suppose the existence at points not far distant, of the 
contemporaneous operation of agencies of denudation and deposition. 

I should have mentioned that the fossiliferous Silurian strata of the 
Dingle district consist of alternations of brown, gray, and green beds, 
containing upper Silurian fossils, purple slates, reddish and yellowish 
shales and sandstones, with brown sandstones, and occasional brecciated 
conglomerates, which latter are also found associated with the upper Glen- 
garnff group of strata, which I now propose to consider. If we suppose 
that we have overcome the chief, or all the difficulties, that we have had to 
encounter in endeavouring to interpret the geology of the Dingle district, 
we will find that upon entering the territories of the Glengarriff grits 
of the Glengarriff district, we have, as it were, accomplished nothing to- 
wards a harmonious view of the rocks composing the south-west of 
Ireland. 

Here at the very threshold we are apparently met with an insur- 
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moiintable difficulty, and that is, that we actually find the Glengarriff 
grits graduating conformably upwards, not only into the Old Red Sand- 
ftone, all the convolutions of which they follow (this latter being iden- 
tical with the Old Red of Dingle, as well as with that of Waterford, 
Cork, and Kilkenny); but also, as a matter of course, conforming to the 
plant beds of the Yellow Sandstone, such as those of the Coomhola or the 
Konghty Rivers, as well as to the Carboniferous Slate, the Lower and Upper 
Limestone and tiie Coal. So that, south of Dingle Bay, we have the Glen- 
garriff grits conforming to the Old Red Sandstone and the Carboniie- 
rous scries ; while north of the bay we have them conforming to the 
Silurian rr)cks, and at the same time underlying the Old Red Sandstone 
and Carboniferous strata unconfprmably. 

The Old Red Sandstone of the promontory south of Dingle Bay ex- 
tends east and west from the Lakes of Killamey, north of Mac Gilli- 
cuddy's Recks, by Lough Caragh, and north of Cahirciveen to Doulus 
Head on the west coast ; a small outlier occurring from the west of 
Carrantuohill, to the east of Cummeennapeasta, which forms the sum- 
mit of the reeks ; and again on the south, it occupies the valley of Ken- 
mare, on both sides of Kcnmarc Bay, as may be seen from the section 
which I have prepared across the Dingle district to the valley of Ken- 
mare ; and it may be said to surround the Glengarriff grits on every side: 
these rocks again occurring between the Old Red of the south shore of 
Kenmarc Bay, and that of the north shore of Bantry Bay. 

The grits which derive their name from the latter district, where 
they occur in a typical form in the neighboiurhood of Glengarriff, being 
distinguished on my Geological Map by a special letter and colour, con- 
sist of greenish and brownish sandstones and conglomerates, alternating 
with reddish-brown, purple, green, and reddish-gray slates, identical in 
character with the Glengarriff grits of the Dingle promontory ; and they 
maybe seen conforming in innumerable convolutions (though not present- 
ing so much vertical disturbance as those of Dingle), to the Old Red Sand- 
stone at Mac Gillicuddy's Reeks, also near Lough Caragh ; and thence 
extending to the east of it, through the Gap of Dunlo, towards Mucross 
Lake and Tore Mountain. Again, on both sides of the valley of Ken- 
mare, and southward by the Priests' Leap, to the Old Red Sandstone 
north of the Coomhola River, in all which cases, there is an almost in- 
sensible gradation of the one rock into the other, with nothing to mark 
the passage beyond the colour of the two series of rocks, and tiie predo- 
minance of reddish-gray sandstone strata towards the top of the under- 
lying grit series. 

In endeavouring to render these inharmonious facts as consistent as 
possible, and to form some sort of definite idea respecting them, I 
brought to my aid the speculation, which though perhaps not sufficiently 
satisfactory, I may still offer for as much as it is worth : namely, that 
we had in the Glengarriff rocks, south of Dingle Bay, a set of strata still 
higher in the series than those of Dingle, and that, in consequence, as 
we peissed southward, the sequence of the grit strata became more com- 
plete. I must, however, confess that it appears to me, at present, that 
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our path will remain rugged and thorny, notwithstanding every attempt 
at solution. 

In the commencement of my communication I referred to a certain 
analogy which might exist hetween the reddish-hrown rocks, which 
conform to the Silurian of the north of Ireland, and certain rocks of the 
south, which it will now be seen are the Glengarriff grits ; both occupy 
a position unconformable to the overlying rocks, and conformable to the 
Silurian beneath (at least as far as Dingle is concerned) ; and I may re- 
mark that this is the case, whether the SUurian rocks are upper or 
lower. Then again, without attaching undue importance to it, a consi- 
deration never to be overlooked is, that their lithological composition is 
not dissimilar, consisting, as both do, of reddish-brown sandstone, brec- 
ciated conglomerates, reddish and occasionally green shales with cal- 
careous beds ; though in the northern rocks the brownish-jed colour 
prevails, the greenish strata being less frequent We have also inter- 
stratifications in both of be<ft having an igneous origin, the volcanic 
ash of Sir H. De la Beche; and though the analogy fails in regard to the 
typical Glengarriff grits, inasmuch as the northern rocks cannot be com- 
pared with them, in respect to the conformity of the latter with the 
true Old Red Sandstone (as probably no equivalents of this formation 
occur in any part of the north of Ireland); yet, notwithstaiiding this, I 
should say we have a double case in favour of the probability that the 
Glengarriflf rocks will rather be of Silurian than of Devonian age, and I 
think that it will at all events be admitted, that however the case may 
ultimately be decided, yet that I was sufficiently justified in the classi- 
fication, which I have made on my Map, of the Glengarriff grits of the 
two more southern promontories, as well as those of the peninsula of 
Dingle, especially in the absence of fossiliferous evidence, and in the pre- 
sence of the formidable inconsistency in position which I have endea- 
voured to explain. Indeed, as I before observed, whatever they may 
be, it will be impossible to class them with the Devonian series, at least so 
long as that term remains as a synonym of Old Bed Sandstone. I may 
further be allowed to say, that in the analogy which I have endeavoured 
to establish between the rocks of the north and those of the south of 
Ireland, I am not to be understood as punctiliously asserting exact iden- 
tity in their position, the brownish-red rocks of the south being possibly 
higher in the series than those of the north, my argument being, that 
both are of Silurian age (at least, as that term has been hithertx> under- 
stood), whether to be classed, the one with the upper, and the other with 
the Lower or Cambro- Silurian. 

As a short and striking exemplification of the difficulty presented 
by these rocks, I might suppose the case of two observers acting inde- 
pendentiy, who subsequently enter into conference relative to the investi- 
gations which each had made. One of the parties, who had examined 
the district north of Dingle Bay, would, I should say, think he had an 
irresistible case in favour of the Silurian age of these rocks, while the 
other, whose observations had been limited to the district south of the 
bay, would as strongly maintain their Devonian character. Upon a 
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comparison of notee, each, though agreeing as to their identity, might 
find them chamcleon-likc, constantly eluding his grasp ; till an umpire, 
wriving from a recent examination of the northern or Fomeroy strata, 
might decide in favour of the first, or perhaps, equally undecided with 
both, might offer a new and independent solution. In the absence of 
fcwsiliferout evidence, however, I fear we must quietly await the slow 
accumulation of demonstrative faci&, 

I cannot here peiss over a fact which seems to me to be of importance 
in the consideration of the question before us, and that is the interstra- 
tification with the Glcnganrff grits, in common with the schistose Silu- 
rians of the east of Ireland, as well as with those of Wales (even though 
these latter be of lower or Gambro- Silurian age), of the ash beds of Sir 
H* Be la Beche, and of the felstone of Mr. Jukes. These, I believe, are 
not only identical in lithological character,* but are also referriblo to one, 
extended, no doubt, but still one period of igneous action, in which 
opinion I am happy to find that my Mend Professor Haughton fallj 
concurs;, and if so, will it not follow from the theory of their contempo- 
raneous origin with the aqueous rocks, with which they are interstra- 
tifiod*— even though a lengthened period may have intervened between 
the formation of the upper and lower igneous beds, — ^that the Silurian 
rocks across the country, with which I would connect the Glengarriff 
grits, are also attributable to one extended epoch of sedimentary action, 
even though a similar lengthened period may have intervened between 
the deposition of the upper and lower, or Gambro-strata ; their separa- 
tion fix)m unconformity not having been hitherto ascertained by any ob- 
servations made in Ireland. 

In conclusion, I can only say that the principal object which I have had 
in view in bringing this conmiunication before the Society was for the 
purpose of assisting a discussion by which we might arrive at some rea- 
Bonble and satisfactory conclusion in regard to a question which I consider 
to be of the utmost importance in the advancement of our science, and 
in which Irish geologists are especially interested. 

Professor Haughton stated that in the course of his investigations, both 
in England and Ireland, as well as on the Gontinent, he had had ample 
opportunities of judging of Mr. Griffith's general views, and he had long 
coincided with his subdivision of the Garboniferous System, having paid 
much attention to the plants which had been aUuded to, and he was 
happy to find that most of the statements which he had published had 
been confirmed by that eminent authority, M. Brongniart. He was glad 
to find that his friend Mr. Jukes also entertained the same views, 
and he thought, with Mr. Griffith, that the derivative character of the 
Glengariff Grits was not a sufficient ground for the separation of those 



* See ProfesBor Jokes* note to Mr. Foot's paper " On the Trappean Rocks in the 
neighboorhood of KUlamey,** toI. vii., Proceedings of the Geological Society of Dublin, 
fNige 172. 
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rocks fi*om the Silnrian series. Ho also alluded to the remark made by 
Mr. Griffith relative to the associated igneous strata, and sjtated that he 
had found them to be similar in composition with those of the Welsh and 
eastern Irish schistose rocks, as would be seen from several analyses 
which he had some time since laid before the Society, especially noticing 
those occurring at Beenaunmore, discovered by Mr. Foot, of the Geolo- 
gical Survey ; and Mr. Haughton thought that a lengthened continu- 
ance of peculiar igneous action during given periods of deposition will 
argae contemporaneous similarity of sedimentary condition. He had 
examined the Pomeroy district, and he agreed with Mr. Griffith respect- 
ing the interstratified igneous beds ; also believing from his own obser- 
vation, that the strata of the summit of Carrantuohill and of the Hag's 
Glen were of true Devonian age. He considered that the alleged un- 
conformity between the upper and lower Silurians should be found 
very universally occurring before it would become entitled to occupy a 
place beyond suspicion ; as mere overlappings or exceptional disarrange- 
ments were liable to be substituted for true unconformities ; and he 
founded the claim to which Mr. Griffith's generalizations and reasoning 
were entitled upon their intrinsic merit, as well as originality, and not 
upon the prestige of his name or authority, as Mr. Griffith had never 
presumed upon any adventitious advantages which the well- deserved 
reputation, and high character which he had so long enjoyed, might 
confer upon him. Mr. Haughton also stated, that the vsdue of lithological 
character in the identification of strata ought never to be wholly neglected. 

Mr. Kelly adverted to the vertical strata of the Curfew Mountains, 
and remarked upon the occurrence of Silurian fossils in them, consider- 
ing that they were similar to those of the Pomeroy, Clew Bay, KiUary, 
and Glengariff districts. He stated that he could see nothing in "Mir. 
Griffith's paper with which he could disagree, except that, in his opinion, 
the Old Red rocks of Carrantuohill were not separable from the un- 
derlying series ; he, however, should say, that the views which he had 
just heard read were those which Mr. C^riffith had always consistently 
maintained. 

Professor Haughton then exhibited a fine specimen of the head of 
Oreodon Culhersoni from Nebrasca, U. S. A., accompanying the exhibi- 
tion with general explanatory remarks upon the genus; and, in the 
course of a discussion which ensued, Dr. Carte, and the Director of the 
University Museum, made some observations upon the general charac- 
ters of the genus Sus. 

The Society then adjourned its meeting to the second Wednesday in 
December. 

WEDNESDAY EVENING, DECEMBER 9, 1867. 

LoBD Taxbot de Malahide, President, in the Chair. 

The Society met in the New Museum Buildings, Trinity College, on the 
above date. ^ 

The proposed alteration in the By-Laws was adopted by the Meeting. 
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The following gentlemen were then admitted as Members of the 
Society : — 

Kol>ert Reeves, Esq. ; Richard Dowse, Esq. ; William J. Welland, 
Esq. ; Rev. Joseph Carson, D. D. ; Rev. Thomas Stack ; Rev. Eugene 
O'Meara ; George Bolton, Esq., Jun. ; W. H. Baily, Esq. ; John Gor- 
don, Esq. 

The following gentlemen were admitted as Associate Members for 
the Session 1857-8 :— 

W. B. Brownrigg, Esq.; W. D. Babington, Esq.; M. S. Green, 
Esq. 

Mr. Haughton then read to the meeting his paper on the ** Cleavage 
and Joint Planes of the Old Red Sandstone Conglomerate of the county 
of Waterford," which was illustrated by several diagrams and maps, 
showing the construction of the Conglomerate. Plate I. represents the 
ffeneral appearance presented by the vertical joint and cleavage planes 
in the conglomerate cliffs near Dunmore East ; these planes completely 
mask the bedding of the rock, which is nearly horizontal ; and give the 
cliffs a semi-columnar structure which is very remarkable. 

In Plate II. is represented one of the singular effects of this colum- 
nar-jointed structure, in the formation of a natural stone cross ** made 
without hands," which, seen from the sea, bears a striking resemblance 
to some of the ruder forms of ancient stone crosses found in Ireland and 
other countries. Mr. Haughton mentioned some of the principal results 
he had obtained from the discussion of 345 observations made by him on 
the cleavage and joint planes, and gave an outline of what he conceived 
to be the correct mechanical theory applicable to the discussion of such 
observations ; and concluded by stating that, as it was his intention to 
lay the results, in detail, before the Royal Society, he should not tres- 
pass further on the time of the Geological Society than to lay before them 
the general results he had already described. 

Mr. Du Noyer confirmed, from his own observation of the joint planes 
in the Conglomerate at Sybil Head, couiity of Kerry, some of Mr. Haugh- 
ton*s observations ; particularly with respect to the complete predomi- 
nance which the laminated cleavage structure of the Conglomerate ac- 
quired over the planes of bedding. 

Mr. Kelly said he believed that Waterford Harbour formed a kind 
of boundary between rocks with cleavage and rocks without it; he 
meant the upper Palaeozoic rocks only. The Carboniferous Slate, what 
little there is of it at Porter's Gate, is not cleaved — or very little. Their 
equivalents at Clonea, near Dungarvan, are highly cleaved. It is a 
problem why should there be such a difference east and west of Water- 
ford Harbour. The red sandstones on both sides of it are at sea level, 
at Templetown and Dunmore, at Ballyhswk and Passage ; and yet here 
is the great north and south line of division. An east and west line 
might be drawn fix)m Waterford, through Clonmel, to Castlemaine. Very 
litUe cleavage in the upper rocks north of this line. Ver}^ much, all to 
the south of it. 

The polar influence in producing cleavage must give way. It is 
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not easy to see, either, how the mechanical theory can he proved, 
for there is hoth cleavage of rocks and distortion of fost^ils. AVhen a 
pehble of conglomerate was split, the whole rock was hard. "NVhcn a 
fossil was distorted, the rock was soft. "Were there two periods of this 
kind; or was distortion of fossils connect<ed with cleavage of rocks at all? 
In fact, are they parts of the same thing ? 

Professor Haughton said that he was not unaware of the difficulty 
suggested by Mr. Kelly ; it had occurred to himself at the very outset of 
his investigations, and he felt disposed to cut the Gordian knot by de- 
nying that the Conglomerate was hard when cleaved and jointed. Ac- 
cording to his idea, the cleavage took place in the planes of greatest 
pressure, and this pressure, acting even upon a soft bed of wet, loose 
gravel, would develop a latent structure in this mass, including its 
quartz pebbles, predisposing tliem to divide cleanly along the planes of 
maadmum pressure. 

OSr THE TGSrCOUS BOCKS OF ARKLOW HEAD, BT J. BKKTE JUKES, M. A., F. R. 8. 

The headland immediately south of the small to\\ai of Arklow, near 
the borders of "Wicklow and Wexford, has long been pointed out by 
our old and respected friend, Mr. Griffith, and others, as containing 
a very interesting assemblage of igneous rocks, forming, as it wer(>, an 
epitome of those generally found iu the Cambro- Silurian district of the 
S. K of Ireland. In June last Mr. Griffith read a pajxir to this Society, 
containing his notes, written ten years before, on a traverse which ho 
had then just made across this district, and explaining his views of its 
Btmeture. It had been the mutual hope and expectation of Mr. Giiffith 
and myself to have gone over the ground together, in company with 
PrafesBor Haughton, and thus to have discussed our different views on 
the spot, and combined our information, in order to have arrived at a de- 
finite conclusion. 

This meeting has unfortunately been deferred, and I hope only de- 
ferred; but, finding myself able to run down for two or three days during 
the last week of November, I took the opportunity of doing so, and will 
now lay before you the result of my own observations, together with a 
sezies of specimens collected by myself on the spot 

I may at once say that there is little or no difference between Mr. 
Orifflth and myself as regards the facts of the case, nor is there room for 
much difference. The principal varieties of igneous rock are well cha- 
racterixed and clearly exhibited. Our views seem to differ chiefly in 
Qfor notions as to the origin of some of the more obscure emd indefinite 
Tttiieties. Mr. Griffith, I believe, looked upon all the igneous rocks as 
iatrarive, and on the varieties above alluded to as metamorphic; 
while I, in accordance with the views first clearly put forth by the late 
Sir H. Be la Beche, and afterwards abundantly elucidated by the work 
done by the officers of the Geological Survey, both in Wales and Ireland, 
— allowing fully the intmsive character of some of the igneous rock, — 
believe that intrusion to have taken place during the Cambro-Silurian 
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period, while the rocks were yet undisturbed, — and that other varieties 
of those rocks were poured out as molten sheets at the surface either in 
air, or underwater, accompanied by those mechanically transported ejec- 
tamenta, or debris, which we call '* ash ;" there being every gradation 
from those igneous materials into purely aqueous slates and gritstones. 

The intrusion of the first-named must unquestionably have been ac- 
companied by a certain amount of metamorphic effect on those rocks 
with which they came in contact ; neither are the contemporaneous traps 
and ashes always devoid of metamorphic characters, since subsequently 
intrusive rocks would exercise a more marked effect on these than on 
purely argillaceous or arenaceous rocks. They may have in many in- 
stances partaken both of a loceil metamorphosis, derived from the con- 
tact of intrusive rocks, and also of a more general metamorphic effect, 
which may have either been the result of a long continuance of the 
elevated temperature which they would attain to when buried under 
several thousand feet of other rock, or, perhaps may have been the effect 
of mechanical pressure, or of chemical actions and reactions, which may 
or may not have been accompanied by heat. 

Viewed from this point, the problem becomes a very complex one, 
since we have a set of rocks, to begin with, of a very various and com- 
plicated character, affording almost every gradation from a molten rock 
to a mud, of the deposition and formation of which we have to un- 
ravel the history, to determine, first, which were contemporaneous, and 
which intrusive ; secondly, of the contemporaneous, to discover which 
flowed as molten sheets, and which were deposited as "ashes" blown 
into the air, or as fragments worn by the water from previously conso- 
lidated masses ; and thirdly, of the intrusive we have also to inquire 
which were erupted previously to, and which subsequently, to the for- 
mation of the contemporaneous ones. 

We have then to consider the various conditions in which those 
igneous rocks, together with their associated aqueous deposits, have been 
placed since their formation, — ^to take into account that they have been 
buried many thousand feet deep in the earth, and subsequently re- 
elerated and exposed at the surface in consequence of the removal by 
erosion and degradation of those thousands of feet of other rock which 
had covered them. We have to inquire whether any of the intrusive 
igneous rocks were injected during any of those subsequent periods of 
elevation and depression, and, if so, which they were, and how they dif- 
fer from the intrusive rocks that originally existed in the locality. 

Difficult, however, as the problem thus stated may appear, it seems 
to me that its very difficulty gives it an interest and a charm which was 
wanting in the previous views taken both of these and of igneous rocks 
in general. There is a varied history to be learned, a complicated puz- 
zle to be unravelled, and our curiosity thus becomes awakened and 
aroused, and every step made in advance in the process of investigation 
becomes watched with an interest that would not be felt in a mere dry 
detail of matters of fact. 

It is for this reason that I have ventured to-night to endeavour to 
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lead you over the same ground which mj valued friend, Mr. Griffith, 
formerly tracked for you, well knowing that no one will be more ready 
than himself to hail with pleasure any true additions to our knowledge of 
fEU^ts or any well-groimded extension of our theoretical opinions. 

The craggy eminence known as Arklow Bock is about two miles 
south of the town of Arklow. Its summit rises to a height of 41 1 feet 
above the sea, from which it is a quarter of a mile distant, and forms 
nearly the southern termination of an elevated rocky tract of ground 
about a mile in length from north to south, and the same distance frt)m 
east to west As soon as the ground sinks on the land side to the level 
of 150 feet above the sea, or thereabouts, the rocks become concealed by 
the Pleistocene deposits which cover all the lower parts of the adjacent 
country. Of these, the weU-known ''MarF' is tilie most conspicuous 
portion. 

The district is divided into two townlands, ** Bock Little" on the west, 
and ''Bock Big" on the east. ''Bock Little" has a craggy knoll rising to a 
height of about 250 or 300 feet, which is composed of black and dark gray 
slate with some gritstone. In Mr. Wy ley's notes Graptolites were said to 
have been found in this. The strike of these slates is about N. 30 £., while 
that of the cleavage is E. 30 N., the dip of the latter in one place certainly 
was westerly at 70^; but that of the ^tes was not so easily determined, 
from the smallness of the exposed portion of rock. Everybody of ex- 
perience in slaty countries knows how little dependence can be placed 
on observations of bedding made on surfaces of a less depth than twenty 
or thirty feet At one point the dip of the beds seemed to be westerly 
at 70^, at another point the beds appeared to be vertical ; the strike, 
however, was pretty constant and uniform, and showed the above 
difference of about 30^ between that of the beds and that of the cleav- 
age, but as the observations were taken in separate spots they are not 
of much value. When the cleavage was well marked, tiie bedding lines 
were obliterated ; where the bedding could be determined by the occur- 
ence of grit bands, there appeared to be no cleavage, or, if there were, it 
coincided with the bedding. These little difficulties are of common 
occurrence. 

In the lower ground to the west of the slate ridge are large quar- 
ries opened for the purpose of getting a granitic rock of the kind which 
I propose to call Elvaoite. One band of this, in which there are two 
quarries opened, appears to be at least twenty yards wide, and to run 
about N.N.E. in the strike of the beds ; but on the west side of it, in the 
lower part of the quarry, three or four smaller and rather irregular veins, 
of ten to twenty feet only in width, run in a more easterly and westerly 
direction about E. 35 N. or W. 35 S., as if they branched out of the 
larger mass, a point which frirther excavation was required to determine. 
The slate near these veins was slightly altered, much shattered, and 
stained of a dark-brown colour, but this alteration could not be per- 
ceived at a greater distance than a few feet fr*om the dyke, and at ten 
yards frx>m it the slate was quite unaltered. The smaller granite veins 
were composed of a pale-yellow compact or finely granular rock, some- 
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times rather friable and earthy, appearing like a somewhat decomposed 
mixture of granular feldspar and quartz. The larger mass was a dis- 
tinctly crystalline aggregate of feldspar and quartz, with, in some parts, 
fmall crests and little detached flakes of white or green mica. It thus 
fbrmed a perfect granite occasionally, though its general appearance in 
the quarry was hardly that of true granite, and it required a close in- 
spection of a fresh surface to assure one's self that it was so. It was much 
jointed in many directions, but large cuboidal blocks were not unfine^ 
qucnt. When broken open, these were often seen to show signs of 
weathering internally to a depth even of eight inches or a foot, and 
even when taken from the heart of the quarry. The central nucleus 
or core of those blocks was a pale greenish-gray, while that core was 
iurrotmded by bands of yellowish and reddish-brown, conforming in 
outline to the external margin of the block, and getting darker as they 
appruaclied it. This is a very common character in most of the elyan 
dyxes of Wicklow and Wexford, but is one that is not so often seen, 
•corcoly ever to the same extent, in larger masses of true granite. Is it 
owing to th(^ presence of iron, or some other ingredient which the veins 
have derived from the masses of other rock which they traversed ? 

Alx)ut thirtv yards cant of the quarries in this Granite or Elvonite, 
blocks ttppanintlv in »itu appeared above groimd of a totally different rock. 
This was a highly crystalline greenstone, with tabular crystals of feld- 

2 par, NometinKis hull' an inch long, but generally smaller, though still 
wtinct, and of a white or pale-green colour, interlaced with crystal- 
line granules of dark apple-green hornblende, and a black lustrous mine- 
ral^ wliich is ])roba])ly another variety of hornblende. Yellow iron 
pyrit<!fl also occurs in small cubical crystals. It was intensely hard, and 
the blocks were so massive, and weathered into such rounded forms, that 
it was impossible to detiich luiy but small chips Irom them. A few yards 
oast of the lino in which these blocks occurred, the greenstone appeared 
to become of a liner grain as it approached the slate. The slate itself 
near the greenstone was very hard, and had a flinty appearance, pro- 
bably due to the influence of heat ; but this only extended for a few 
feet, the mass of tlie sliite being quite unaltered. 

Ailer crossing the slate ridge to the east, crystalline greenstone again 
ap])eared, occ!Ui)ying all the south-eastern slope of the hill of Bock 
Little, imd there was one narrow belt of groimd running across the 
strike of i\w slates, in which no fragments of slate were to be seen at the 
surface ; but blocks of grt»onstono did appear. It is possible, then, that 
here was a grei^nstono dyke cutting across the slate, and connecting the 
greenstone on the east with that on the west. If so, it must be very 
narrow, not more, certainly, than ten yards, as slate appeared again in 
mass immediat(«ly to tlie north-east of this bond. 

This sreenstone, which occurs in considerable mass on the south-east 
of the hill of Bock Little, continues down into the small valley which 
runs between Bock Little, and Bock Big, and the flrst rock seen after 
crossing that vallev is also greenstone of a similar character. It is pro- 
bable, therefore, tnat the valley has been excavated in the greenstone, 
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as it certainly is farther north, where the little hrook at the bottom of 
it falls over ledges of greenstone. 

It might at first sight, perhaps, seem unlikely that so hard and so 
tough a rock as this greenstone would be excavated rather than the 
deayed slates which form the hill on one side of it, or the more brittle 
felstones, &c., which form the loftier hill on the other side. It is, 
however, a very common occurrence among these old Cambro- Silurian 
rocks, both in Ireland and in Wales, and elsewhere, that the greenstones 
have suffered degradation rather than the slates and felstones. The 
reason of this is, probably, that although very hard and very tough, they 
are in the first place more open, j&om their mineral constitution, to the 
slow action of l^e weath^ than the slates and felstones. The silicates 
of lime, &c, which they contain become converted into carbonates, as 
may be seen by their effervescing with acids along their cracks and cre- 
vices, and at the inner margin of their decomposed part ; and these car- 
bonates are then dissolved, and the disintegration of the rock is the con- 
sequence. In the second place, greenstones, like basalts emd some other 
Igneous rocks, have a concealed internal spheroidal structure, which 
weathering develops by removing all the angular comers and promi- 
nences, and the weathered blocks are, therefore, more easily set in motion 
by the action of breakers and currents than the more permanently an- 
gular felstones, or the flat and shingly slate rocks. During the passage 
of the land, then, through the upper surface of the sea, at its various 
periods of slow elevation and depression, it is natural to suppose that 
the greenstones may ha^e in many instances been more acted upon by 
denuding forces than the adjacent slates or felstones. 

The greenstone now described runs along the whole western side of 
Bock Big, stretching up the western flank of Arklow Rock, nearly to 
the summit. Near its boundary, and in some other places, it is fine- 
grained, and sometimes almost earthy in appearance, though still hard ; 
but in its more central portion it is very crystalline, showing large glit- 
tering faces of the black lustrous mineral before mentioned. 

'file eastern boundary of this greenstone rims in a nearly straight 
line, about N. N. E. and S. S. W., parallel to the general Btnke of the 
rocks, and it is very well defined, and determinable within five or six 
yards, at several points within the space of a mile. 

Parallel to this boundary a band of a very remarkable rock occurs, 
about 150 yards in width, and running right over the summit of Arklow 
Kock from one extremity of the district to the other. This rock would 
be generally called a feldspar, porphyry, or a porphyritic felstone, and 
over the greater part of its course it would be improper to give it any 
other name. It consists of a dark gray, or greenish-gray base, full of 
small white crystals of feldspar, about one-fourth of an inch long ; the 
base or paste, which is quite smooth and compact, likewise exhibiting 
here and there brilliant facets of crystals of feldspar of the same colour 
as itself. The white opaque crystids of feldspar are sometimes rather 
irr^ular in form, though they do not exhibit any discoloured marks of 
weathering, nor much appearance of their aUgles having been worn or 



tf0m4^ y^itwi^u^mulhuf the completely por^iyzitBB apporans* of 
t;lnA rr)^.k -jtImi^ it wf» tirat «en. there waa a eartadn fniipthahle ebm- 
jf^0!r ^h^mt^ it rhat npmiiuiM me of odier roeka batii in Wjlat mod W»- 
tiirfWrrt. :rhi#^h hiwi h^im ^ drvc tak/ai Ibr porphyry, but wease evastaaltf 
tSmmH "^ h#^ ^f mechanu^ai t^immtioiL. and I thseJbze aefliched caEcfiilif 
^il#m4^ rlw^ bMut in orrler to arrive at a trrie esitmuiCe of its character. 
Whfgn rrwKH ^wn to the cliilb at the nordL end of the hpadTiwiy tike 
tt¥ik -mm TiTfiiW «»irpofi^, and part of it was there cleaziy seen. tB be eon- 
j||«MiMTiti^ in '^fmetsire, containing snalL romided pebbles of remeobar 
Vfm^ v^d mnfided and angnlar thu^menta of ielatane and ^ate» In oae 

C\ *h^!m ^eriR amuu^ in distinct layers^ exhibiting a weHniudEed 
tnaivm ^.riking^ 5r. 5*. £., parallel to the stnke of die country^ ad 
49r>f#mtty *h^. r*>:smit of ^trati^cation, and even t±e white opaqixe cryslab 
&r (KTj^siWvM^ Ara^nmntii of fftidffpar woe in. another port I^wiae ar- 
UMllifyi in lini^ and layers, ha;ving^ the same strike as if diey had been, 
fHH^, inmaU (*rj^j^ prodnced where they are now finmd^ bot cryslab 
HmtH^t ^th^r by wat^r or air and deposted alon^ with die parte in 
whinh f:)!^ w^^TP. ^nnhediied. Some ports of this rock in die quarries on 
tli#». ]vai».h Uv«it alf/vf^.hPT the brpceial^ and conglomeritic character, eon- 
mt^ti^ of Hark ^ay U^X^tUitup', qnite smooth and compact^ widi Ettle &eeiB 
(^f vmMtU /try^fjilrt *yitt^Tfid here and there. The rock^ however, retaiiied 
H^ ^fl/^aky or grain^ ^tmr.tare, in consequence of the parallel anaiige- 
HMmt of <>imail layers of different colonrs and slighdy difE»a&t texture. 
YHvi (p^n ofUin ^xinti in tmly molten rocks being caused by the flow- 
VMC ^ ^^' tMoiti while in a pa^ty condition ; or it may be the mark of 

(mtnMiat^ly ffrer these rocks, or to the east of this bond, on the 
AOfMf,, i«t a dMfitu^Jy Gratified rock, abont ten feet thick, an ashy shale 
witH mt^T^tfatiil^;d fine -grained grits, or thin layers of felstone (I could 
lko4t f^mfA d«i(tennine which,, that dipped to £ S. K at 50^; above that 
ft^/frm^ a b«nd about twenty yards wide, of columnar greenstone, the 
fMffmrm f/t which lay at right angles to the stratification of the slate 
h^fkmf and had >Mh above and below them a thin band of earthy-look- 
Wiff f/^r^m^f^ftii-.t and ovf^ that were white felstones and slates, apparently 
tHUff^jrH$\fu:df )mi mnch twisted and contorted, large roundish masses 
tA Mf^rtiH Uiitif; partly enveloped by beds of indurated shale. Other 
m n m tm of ^wmnt/me appeared obscurely connected or intertangled with 
ili#rm/ Hu'Mt'y irrr;galar and confused rocks occur on each side of die 
Atfih R/i^xk, an overhanging mass which has now fallen down, and beyond 
ih^rm^ a1//ng the shore to the southward, we come upon a large mass of 
pnr4i whiU? febitonc. 

Trwiing the porphyritic band at first alluded to, from the coast over 
ih4} hi\]f 1 iVmnd exactly in its strike, on the north slope of Arklow Rock, 
md far from a cottage occupied by George Prestwich, a mass of very 
e^mrm; oonglrmicrate, the base of which resembled the porphyry, and had 
Wh the opaque feldspar crystals and those which seemed certainly innaU 
(m produc<;(f in the mass), yhile the whole rock was crowded with peb- 
hUm of many other rocks, principally felstone, from the size of the first 
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downward. The stratification of this conglomerate appeared to coincide 
with that of the country generally, the strike heing N. N. E., and the 
bedding at a high angle. 

Just behind George Prestwich's the porphyry is quarried, and it was 
here that I procured the specimens, in one of which you will perceive 
an embedded pebble of felstone of the size of a nut, notwithstanding 
the crystalline porphyritic and apparently molten character of the rock. 

East of this band there extends another band parallel to it, and 
about 100 yards in width, right across the hill, composed of felstone 
varying j&om a rather dark-gray through a pale green to a nearly pure 
white, having the compact smooth texture usual with this rock, but 
exhibiting every here and there small glittering facets of crystals of 
feldspar. 

Over, or to the eastward of this, there appear to be some beds of a 
kind of ash, either felstone or greenstone, or having both characters 
intermingled, containing at one place on the coast veins of felstone, 
which are probably the ends of small contemporaneous flows of that 
rock. 

East of these again at the Hanging Stone, and at all places N. N. E. 
and S. 8. W. of it, is a band of greenstone about 80 or 100 yards wide, 
and very well exhibited along the cliffs. This greenstone is of a finer 
grain than that before mentioned, but is a well-characterized greenstone. 
It is remarkable that both in this and in other rocks of tiie district 
there is a much greater proportion of iron pyrites in small detached 
cubical crystals than is usueil in such rocks. 

Proceeding along the cliffs south of the Hanging Stone, when about 
a quarter of a mile south of it, the greenstone gradually becomes 
eaiihy and friable, and passes into a fiaky sort of greenish or yellow- 
ish a^, which shortly becomes distinctly stratified, and passes up into 
thin beds of fine-grained slate and gritstone, and these are shortly 
overlaid by a bed of coarse conglomerate, twenty or thirty feet thick, 
over which is more thick, massive ash, and then a small exposure of 
dark gray compact felstone terminates the section. 

These clearly stratified rocks dip E. S. E. at 70** or 80®. The con- 
glomerate is full of well-rounded pebbles of trap and fragments of slate, 
some of the traps being compact felstone, others quite vesicular, almost 
pumiceous in appearance, such as I did not see in iitu anywhere. It 
had very much the aspect, except from its highly inclined position, 
of one of the beds of volcanic breccia and conglomerate one so often 
sees about recent and active volcanoes ; and it occurred to me that in 
these pebbles of vesicular trap we might have preserved the only frag- 
ments of the more superficial parts of the fiows of molten matter which 
were produced at the time of the igneous outburst, the compact fel- 
stones being the lower part of those molten streams. 

As a general result, then, of this description, we may state that here, 
as in many other localities of the Cambro- Silurian district of the south- 
east of Ireland and the opposite coast of Wales, volcanic outbursts and 
eruptions were taking place in the bed of the sea, in which those muds 
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and unds were Wng deponted thai 
wc HOT rccogniso as fine-grained 
RlutMt and grjtatoncs. That from these 
active volcanic Tpnt«, flows of molten 
rtKik were taking place, some of which, 
brine more purely fcUpathic, consoli- 
daica into foliitoncs ; others, having 
tho materials for the formation of 
homhlcnde mingled with the felspa- 
thiobasfi, produced grccnBtonca. Both 
kinds were accompanied by mecha- 
nically formed ashes and conglome- 
rahv, just as the trachytic and dole- 
ritic lavFis of tho present day are 
necompanit^d by tutT and pepenno, 
and volcanic breccioft It follows, of 
nocesidty, that thcso contemporaneous 
Mhoiits of trap had their origin some- r, 
whom in intrusive pipes, reins, and ^ 
larR(7 mnmes, proceeding from the J 
{nt<irior towards the surface; and it is ^ 
probable that tho contfrnimrancous t 
sheets of grrcnstono proceeded from ^ 
momes of intnmivo greenstone, and ^ 
that the felstonos proceeded from •^ 
dykos and veins of crystalline fcl- | 
stone; in other words, from a crystal- '8 
line aggregate of iiaartz and feldopar, " 
which is, in fact, that variety of gra- 6 
nitio rook which I have called Elva- m 
nito, and which, whenever it contains 
a micacooos mineral as a constituent, 
booomos tmo Granite. 

Wo must, therefore, look to granite 
veins and intrusive mosscfl as the deep- 
seated portion of that mass which, 
when poured out at the surface, be- 
comes felstone — a rock which has the 
same feldspar and quartz in a pasty 
condition, that in the Elvanite ore 
crystalliiied out. We may then fairly 
suspect that many of the numerous 
elvan dykes and veins, and some of 
the granite masses must closely agree- 
ing with Elvanite, were in fact the 
deep-seated roots, as it were, from 
which the felstones have proceeded. 
Although, then, these dykes and 
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masses of granite are really intrusive into Cambro- Silurian rocks, thej 
yet belong in reality to the Cambro- Silurian period, being older than 
the beds which lie aboTe the felstones, though, of course, newer than 
the parts in which they themselves lie. These are conclusions which I 
drew firom my examination of parts of the ooimty of Wicklow and Wex- 
ford, three or four years ago, and which every subsequent examination 
has tended to confirm. 

In the present instance I should look upon the slates of Rock Little 
as the lowest beds of the district, and, therefore, older than the traps of 
Rock Big ; and I believe the larger masses of these trappean rocks to have 
been formed in the order of their succession from west to east, — the por- 
phyritic ash having been first formed; then the sheets of felstone, and 
their accompaning ashes, then the very regular band of greenstone of the 
Hanging Stone, followed by the deposition of several beds of greenstone 
ash, those by the formation of beds of argillaceous mud, and afterwards by 
the thick beds of conglomerate, derived probably from a portion of some 
of the previously consolidated traps that had become exposed to the action 
of a current. Other beds of ash and other flows of felstone then took 
place, as indicated by the highest beds of the section. If the metamor- 
phism that has subsequently produced the innate crystalline structure 
in the porphyritic ash be attributable to the greenstone immediately 
alongside of it, then, probably, the whole mass of the greenstone on 
the west flank of Rock Big, and all that of Rock Little, is of intrusive 
origin, and is newer than the felstones, &c., to the east of it. It is 
nearly certain that the intrusion of the elvan (or granite) dykes on the 
west side of Rock Little took place subsequently to the production of the 
greenstone, both because the greenstone nearest to them is more highly 
crystalline than the rest, as if it had been remelted ; and because in 
one comer of one of the lower quarries of Rock Little I found a small 
vein of Elvanite cutting through a mass of greenstone, apparently part of 
the general mass of the neighbourhood. The elvan, then, must be looked 
on as the newest rock of the district. 

It would follow, however, both from the highly crystalline structure 
of the elvans and greenstones of Rock Little, and from their boundaries 
being parallel to the general strike of the country, that their intrusion 
took place while the beds above them were yet horizontal and un- 
disturbed, either by elevation or denudation; and that their present situ- 
ation is due to their having partaken in the general movement and 
general erosion that has eflected the whole country, and impressed upon 
it the general strike of its rocks, and the general outline of its surface. 

It has been already stated that the metaraorphic effect of any of 
these rocks is very slight, and confined strictly to their immediate 
neighbourhood, disappearing at a distance of a few feet from them in 
the aqueous rocks, and at that of a few yards in those igneous rocks 
which have been altered. 

I believe any disturbing effect consequent on the intrusion of these 
igneous rocks to have been as restricted as their metamorphic action ; 
that the intruded rocks were injected as horizontal sheets, gently lifting 
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and floating up the rocks above them, but not otherwise tilting or dis- 
turbing them, — and that the igneous rocks were all there, and all con- 
solidated into their present condition, before the commencement of those 
great movements of elevation and disturbance by which the Cambro- 
Silurian rocks were tilted and inclined, not only in the south-east of 
Ireland, but simultaneously over all the British islands, and throughout 
Scandinavia and the north-western parts of Europe. 

Dr. Qriffith observed that in a paper recently read to the Society, 
respecting a visit made by him to Arklow Kock many years ago, he had 
put forward views somewhat different from, although on the whole re- 
concilable with, the statement of Mr. Jukes ; and expressed his general 
concurrence in Mr. Jukes's views, although he confessed he felt still dis- 
posed to uphold the old-fashioned metamorphic theory. 

Professor Haughton asked whether tie occurrence of a band of 
genuine granitic clvans in the centre of the rocks of this district might 
not render their highly metamorphic condition explicable ; whether he 
considered them to have been originally of simply aqueous, or of trap- 
pean ash origin. 

Mr. Jukes having replied satisfactorily to the several queries pro- 
posed. Dr. Alexander Carte read a paper " On a Jaw and Tooth of Ele- 
phas Cliftii, from the Sub- Himalayas." 

Dr. Qriffith then moved that the marked thanks of the Society be 
given to the Provost and Board of Trinity College for their kindness in 
allowing the Society the use of so spacious and convenient a room for 
their meetings. 

Carried by acclamation. 

The meeting then adjourned until the second Wednesday in Janu- 
•ryi 1868. 

WEDNESDAY EVENING, JANUAKY 18, 1868. 
EoBERT MiXLET, EsQ., in the Chair. 

The following genUemen were elected Members of the Society: 

Joseph Kinoaid, Esq., Herbert-street; Thomas Hampton, Esq., C.E., 
108, Lower Baggot-street ; George A. Craig, Esq., C. K, 108, Lower 
Baggot-street. 

James Glennan, Esq., Dolphin's Bam, was elected an Associate 
Member for the Session 1857-8. 

The notice of motion from Council was read, viz. : — "Any person 
residing as above, who shall have paid an admission fee of £5, shall be 
at liberty, at any time, to compound for his annual subscription by a 
payment of a further sum of £5." 

Mr. J. BsBTB Jukes read the following paper : — 

JUNCTION OF the LIMESTONE, SANDSTONE, AND GRANITE AT OUOHTEBABD, 
COUNTY OALWAY. BY JOHN BIRMINGHAM, ESQ. 

In few places in Ireland can the junction of the granite with other 
rocks be seen to greater advantage than immediately about Oughterard. 
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At the picturesque waterfall, near the town, a series of three or four 
different sandstones appear overlying the syenitic rock, while they, in 
turn, are overlaid by the beds of carboniferous limestone. At Derry- 
laura, about one mile N. W. from Oughterard, a coarse red conglomerate, 
with rounded pebbles of grey quartz, is found resting on the igneous 
rock at an inclination of 15^. The division of the two rocks is here far 
better defined than at the junction near the town, where there appears to 
be a passage from the sandstone into the syenite. A stream bears along 
during floods the quartzose pebbles set fr^ by disintegration frt)m the 
conglomerate ; and it is interesting to contemplate the shingle that once 
rolled on the shores of an ancient sea, now hurried on in the bed of 
the mountain torrent after its rest of ages. The sandstone here is pro- 
bably the extremity of a narrow band of that rock that extends under 
the waters of Loch Gorrib to Cong, and rises near that town with a 
thick covering of its own detritus. 

A junction of a different kind may be examined about three miles 
south from Oughterard, where the beautifril syenitic porphyry abuts 
against a homblendic rock, that forms with it a range of hills varying 
from 600 to above 900 feet in height ; frt)m whose simmiits the great^ 
part of the igneous district of West G^way may be seen, stretching away 
to the ocean with its sombre covering of heathy moor, and drearily 
speckled with the leaden tints of its hundred lakes and pools. 

I have attempted to show the features of the junction at Oughterard 
in a plan and diagram section : — 

Na 1 is the ordinary limestone, but changing its character at its 
junction with the sandstone, where it assumes an arenaceous appearance, 
and becomes full of crystals of calcite. 

No. 2 is a bed of yeUow sandstone, six feet thick. 

No. 3 isalsoabed of sandstone, thinly laminated, andfuU of minute 
crystals of pyrites, three feet thick. 

No. 4 is a bed of quartzose sandstone, four feet thick. 

No. 5 is a remarkable rock. It may be called a sandstone conglo- 
merate : but on the surface I found some four-sided pyramids, frt)m two 
to three inches in height, and more or less perfectly shaped like crystals. 
These are mineralogically different from the rock itself, and somewhat 
from each other, assuming in various degrees a syenitic character. They 
are spotted with pyrites, and contain small crystals, apparently of hom-^ 
blende. This rock is interesting in a double point of view, as it illus- 
trates the passage of a sandstone into a syenite, and shows a tendency of 
the latter to form crystalline shapes, which, in this example, enclose 
smaller crystals of its contained minerals. The pyramids, and, indeed, 
all the granitic rocks, are covered with a coat of shining black, that 
reminds one of the incrustations which Humboldt says are found on 
granites washed by rivers of the torrid zone. 

No. 6 is a rock of very varied appearance. In some places it might 
be called quartz rock ; in others it resembles a conglomerate, and in 
others again it approaches a syenite, into which it finally seems to pass. 

The inclination of the stratified rocks increases from 30^ at the head 
of the lower water&U to 60^ at the sununit of the upper, and it again 
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ii!ev-nfikK» tu^ ;k^ d: :hie jimetioa with the syenite ; and it is worthy of 
rvcs;£;&rk zhut the r?.tn»?^ olf die principal joints of the latter at No. 7 
di>f I;jLT ;i cvniomitbtlirT with die hedding <^ the former. 

4 Tvprvwat» the place cf a ciiif situate in an island not in the line 
v*t' "^rci'.Hi, opcv«xTe whis:h the rock in the hed of the river exhihits 
j'.aa^i mc^tcii na^ to Xo* T. The cliff is formed of a light-oolonred syenite 
^ i:h whitish ft:Lsr<ir lad creen homhleiide ; and h shows the position of 
dk v'litf oc the ^tdx: oc thtf ML smilar in mineralogieal character to Nos. 

Th^- phecLodc'c:! I hiiTv tried to desorihe seem to soggpest that the 
9Tvnite h^n:' w:l5 ah :ilt¥n?d sandstone, elerated at an axis marked hy 
the mc«:cix:^ oc' rh^* innclm^il planes of the joints; and I consider the 
nvk5 at tin* JMnotivH no lew worthy of obeerradon on that acconnt, 
tivaa ix?r the di^nnvtzes* with which they show the tendency of a rock 
tLi.is$ to ;i;«$u2ne d^drire cnrxt;illi:ie tl>rms nnder fiivoiirable conditions, 
which i:: tbi$ ca^: sii^t be attributed to the absence of pressore on 
the :»knvI:^oce thit hji pnfrioualy b«?en stripped by denndadon. 

Mr. KcUy ituftde i^^me nmLurks on this paper, stating that a rock 
prv^tnivlod :hr\uw:h lir^<<:one rvndertHi it dokmidc. 

l\v^t\H«tior GoIVrAith di5ss<nted from deld geologists characteiizing 
%Uxlvnuitic nvk^ Vy colvur or v.'ry>«t5iIlL»don only, as analysis leads as to 
K'Ucve that tht:?e ohdrjivter? oiVn lead us sfftray. 

lV>^M?!?vT Juk^< orc?<Tv^d. thdt the term which should properly be 
u<v\l ia <{H::ikicif ot thc<<^ rwk< w;is not dolomite, but magnesian lune- 
sit\>iu\ n* he voiild in^tauve vases iu the experience of Mr. Wyley, in 
\\ Inch the i^r\<<^:;ce ot lua^rnv^ia in a* small a per-centage as 5 per cent. 
hiixl Ux'u dcttotcxi by nurx- ir.<jH.\*rion alone. 

IVuVsAT H;u:kuc^ considtnd we mu5t believe that dolomitization 
did uoi arise t'rv>m iiri"w<vus .wrtccy. but tivm forces acting externally to 
the rvvk, prv^lvibly 6\»m the action ot st^-water at great depth, under 
grv^it pn'S!!iurv\ by means of the decern jxxsition of the sulphate of mag- 
iicsiH held ill s<>lution. 

The Chiurman statevl the last opinion had often appeared to him to 
explain dolomitiration as it occumxi in this country, but not to explain 
the ^^t nu»uii>e» of dolomite as they occur abroad. 

I*roiesa3or Galbnuth objected to the theory, as we ought to find sul- 
phate of Ume :dong ^ith the dolomite, if it were true. 

Professor Harkness thought the sulphate of lime, being more soluble, 
ought to be carritHi away in A)ludon. 

IVofesiwr Oalbraith disisented from this soludon. 

Mr. J. Beete Jukes also read the following pi»per : — 

TUE DRIFT OF WEST GALWAT AND THE EASTERN PARTS OF MATa 

BT JOnX BIRMIXGHAM. 

Among the geological phenomena of Ireland not the least interesdng 
arc the escars, or gravel hills, which are foimd in all parts of the island. 
They differ from the drifts of other countries by presenting no fossili- 



BIRMINOHAH — DRIPT OF OAXWAY JLHD MATO. 29 

ferolis teBtdmony of their period ; while the similar lines of gravel hills 
in Northern Europe are proved, by their resting on beds containing 
recent shells, to be of very modem origin. The Norfolk drift with Scan- 
dinavian pebbles, according to Lyell, also rests, at some points, on a 
fresh-water bed, with shells of existing species ; and in the west of 
£ngland boulder formation, as weU as ^e drift of Wales and Scotland, 
are found shells of mollusca that now inhabit our seas. But the Irish 
escars, so far as hitherto known, neither contain fossils of their own, nor 
overlie any beds that discover their age. To account for the former 
circumstances, it would be only necessary to consider the character of 
their materials, when it would be plain that no shell could have resisted 
the grinding action of the moving gravel ; but this would not so well 
explain why traces of the lithodomi, which I have always searched for 
in vain, should be wanting ; and we must, therefore, seek a different 
cause for the absence of shells. I think this may be found in the pro- 
bable fact that little, if any, of the drift that has been left behind by 
the waters, ever lay at the surface of the former sea bottom, the upper 
ports of which have been swept away beyond our ken ; and the drift 
that we now see was derived from rocks that were situated at a depth 
to which no mollusca ever reached. 

The escar drift is well developed in the west of Ireland ; and in an 
extensive district which I have closely examined, in the west of Gal- 
way, and the eastern parts of Mayo, I think I have succeeded in disco- 
vering evidences of two other drifts. I will now venture to describe 
all three, giving them distinctive names for clearness sake, and classi- 
fying them in 3ie order of succession upwards, as follows : — 

1. The clay drift. 

2. The great boulder drift. 

3. The escar drift. 

The movement of the first I believe to have been from a point be- 
tween the south-east and the west ; of the second, from a point between 
the north and the west ; and of the third, from the south-west. 

The "clay drift" forms prominent cliffs on the coast near Bama, about 
two and a half miles S. W. from Galway (Ordnance sheet 93) ; and 
similar ones occur at intervals roimd the eastern and southern shores of 
the bay to Ballyvaughan, in the county of Glare (0. S. 2). At Bama 
its great mass consists of limestone boulders and clay ; but it is sparingly 
intermixed with granite, by which general name I will call the various 
syenitic rocks of G^way ; and, at first view, one would see nothing 
remarkable in the mixture, as the cliffs are situated in a granite country. 
However, on a closer inspection it is easily perceived that the peculiar 
species of granites which are found in those cliffs are not the native 
rocks of the neighbourhood ; nor have I found them in situ in any part 
of the igneous district of West Galway. The inference is, that they 
came from rocks that are still hidden beneath the waters of the bay ; 
whence alone the drift could arrive without containing some of the 
granites that now form our dry land. But that it did not come from 
those parts of the bay which lie to the east or south-cast, is shown by 
the dnft of the Aughinish cliff (Glare 0. S. 3), which is composed of 
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tiines rather Mable and earthy, appearing like a somewhat decomposed 
mixture of granular feldspar and quartz. The larger mass was a dis- 
tinctly crystalline aggregate of feldspar and quartz, with, in some parts, 
small crests and little detached flakes of white or green mica. It thus 
formed a perfect granite occasionally, though its general appearance in 
the quarry was hardly that of true granite, and it required a close in- 
spection of a fresh surface to assure one's self that it was so. It was much 
jointed in many directions, but large cuboidal blocks were not un£re^ 
qucnt. When broken open, these were often seen to show signs of 
weathering internally to a depth even of eight inches or a foot, and 
even when taken from the heart of the quarry. The central nucleus 
or core of these blocks was a pale greenish-gray, while that core was 
surrounded by bands of yellowish and reddish-brown, conforming in 
outline to the external margin of the block, and getting darker as they 
approached it. This is a very common character in most of the elvan 
dykes of Wicklow and Wexford, but is one that is not so often seen, 
scarcely ever to the same extent, in larger masses of true granite. Is it 
owing to the presence of iron, or some other ingredient which the veins 
have derived from the masses of other rock which they traversed ? 

About thirty yards east of the quarries in this Granite or Elvanite, 
blocks apparently in situ appeared above ground of a totally different rock. 
This was a highly crystalline greenstone, with tabular crystals of feld- 
spar, sometimes half an inch long, but generally smaller, though still 
distinct, and of a white or pale-green colour, interlaced with crystal- 
line granules of dark apple-green hornblende, and a black lustrous mine- 
ral, which is probably another variety of hornblende. Yellow iron 
pyrites also occurs in small cubical crystals. It was intensely hard, and 
the blocks were so massive, and weathered into such rounded forms, that 
it was impossible to detach any but small chips from them. A few yards 
east of the line in which these blocks occurred, the greenstone appeared 
to become of a flner grain as it approached the slate. The slate itself 
near the greenstone was very hso^d, and had a flinty appearance, pro- 
bably due to the influence of heat; but this only extended for a few 
feet, the mass of the slate being quite unaltered. 

After crossing the slate ridge to the east, crystalline greenstone again 
appeared, occupying all the south-eastern slope of the hill of Rock 
little, and there was one narrow belt of groimd running across the 
strike of the slates, in which no fragments of slate were to be seen at the 
surface ; but blocks of greenstone did appear. It is possible, then, that 
here was a greenstone dyke cutting across the slate, and connecting the 
greenstone on the east with that on the west. If so, it must be very 
narrow, not more, certainly, than ten yards, as slate appeared again in 
mass immediately to the north-east of this band. 

This greenstone, which occurs in considerable mass on the south-east 
of the hill of Kock Little, continues down into the small valley which 
runs between Bock Little, and Kock Big, and the first rock seen after 
crossing that valley is also greenstone of a similar character. It is pro- 
bable, therefore, tliat the valley has been excavated in the greenstone, 



eSOLOGICAL SOCI£TT OF DTTBLIIT. 21 

as it certamly is further north, where the little brook at the bottom of 
it falls over ledges of greenstone. 

It might at first sight, perhaps, seem unlikely that so hard and so 
tough a rock as this greenstone would be excavated rather than the 
cleaved slates which form the hill on one side of it, or the more brittle 
felstones, &c., which form the loftier hill on the other side. It is, 
however, a very common occurrence among these old Gambro- Silurian 
rocks, both in Ireland and in Wales, and elsewhere, that the greenstones 
have suffered degradation rather than the slates and felstones. The 
reason of this is, probably, that although very hard and very tough, they 
are in the first place more open, from their mineral constitution, to the 
slow action of &e weather than the slates and felstones. The silicates 
of lime, &c., which they contain become converted into carbonates, as 
may be seen by their effervescing with acids along their cracks and cre- 
vices, and at the inner margin of their decomposed part ; and these car- 
bonates are then dissolved, and the disintegration of the rock is the con- 
sequence. In the second place, greenstones, like basalts and some other 
igneous rocks, have a concealed internal spheroidal structure, which 
weathering develops by removing all the angular comers and promi- 
nences, and the weathered blocks are, therefore, more easUy set in motion 
by the action of breakers and currents than the more permanently an- 
gular felstones, or the flat and shingly slate rocks. During the passage 
of the land, then, through the upper surfiu^e of the sea, at its various 
periods of slow elevation and depression, it is natural to suppose that 
the greenstones may haj^e in many instances been more acted upon by 
denuding forces than the adjacent slates or felstones. 

The greenstone now described runs along the whole western side of 
Bock Big, stretching up the western flank of Arklow Book, nearly to 
the summit. Near its boundary, and in some other places, it is fine- 
grained, and sometimes almost earthy in appearance, &ough still hard ; 
but in its more central portion it is very crystalline, showing large glit- 
tering faces of the black lustrous mineral before mentioned. 

The eastern boundary of this greenstone runs in a nearly straight 
line, about N. N. E. and S. S. W., parallel to the general strike of the 
rocks, and it is very well defined, and determinable within five or six 
yards, at several points within the space of a mile. 

Parallel to tMs boundary a band of a very remarkable rook occurs, 
about 150 yards in width, and running right over the summit of Arklow 
Bock from one extremity of the district to the other. This rock would 
be generdlly called a feldspar, porphyry, or a porphyritic felstone, and 
over the greater part of its course it would be improper to give it any 
other name. It consists of a dark gray, or greenish -gray base, full of 
small white crystals of feldspar, about one-fourth of an inch long ; the 
base or paste, which is quite smooth and compact, likewise exhibiting 
here and there brilliant facets of crystals of feldspar of the same colour 
as itself. The white opaque crystids of feldspar are sometimes rather 
irregular in form, though they do not exhibit any discoloured marks of 
weathering, nor much appearance of their aiiglcs having been worn or 
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rounded. Notwithstanding the completely porphyritic appearance of 
this rock where it was first seen, there was a certain indefinable cha- 
racter about it that reminded me of other rocks both in Wales and Wa- 
terford, which had been at first taken for porphyry, but were eventually 
found to be of mechanical formation, and I therefore searched carefully 
along the band in order to arrive at a true estimate of its character. 
When traced down to the cliffs at the north end of the headland, the 
rock was well exposed, and part of it was there clearly seen to be con- 
glomeritic in structure, containing small rounded pebbles of vesicular 
trap, and rounded and angular fragments of felstone and slate. In one 
pajhb these were arranged in distinct layers, exhibiting a well-marked 
lamination striking N.N. E., parallel to the strike of the country, and 
evidently the result of stratification, and even the white opaque crystals 
or crystalline fragments of feldspar were in another part likewise ar- 
ranged in lines and layers, having the same strike as if they had been, 
not innate crystals produced where they are now found, but crystals 
brought either by water or air and deposited aloug with the paste in 
which they were embedded. Some parts of this rock in the quarries on 
the beach lost altogether the brecciated and conglomeritic character, con- 
sisting of dark gray felstone, quite smooth and compact, with little facets 
of innate crystals scattered here and there. The rock, however, retained 
a streaky or grained structure, in consequence of the parallel arrange- 
ment of small layers of different colours and slightly different texture. 
This grain often exists in truly molten rocks being caused by the flow- 
ing of the mass while in a pasty condition ; or it may be the mark of 
an altered ash. 

Immediately over these rocks, or to the east of this band, on the 
coast, is a distinctly stratified rock, about ten feet thick, an ashy shale 
with interstratified fine-grained grits, or thin layers of felstone (I could 
not quite determine which), that dipped to E. S. E. at 50° ; above that 
occurred a band about twenty yards wide, of columnar greenstone, the 
columns of which lay at right angles to the stratification of the slate 
below, and had both above and below them a thin band of earthy-look- 
ing greenstone, and over that were white felstones and slates, apparently 
interstratified, but much twisted and contorted, large roundish masses 
of felstone being partly enveloped by beds of indurated shale. Other 
masses of greenstone appeared obscurely connected or intertangled with 
them. These irregular aud confused rocks occur on each side of the 
Arch Hock, an overhanging mass which has now fallen down, and beyond 
them, along the shore to the southward, we come upon a large mass of 
pure white felstone. 

Tracing the porphyritic band at first alluded to, from the coast over 
the hill, I found exactly in its strike, on the north slope of Arklow Bock, 
not far horn a cottage occupied by George Prestwich, a mass of very 
coarse conglomerate, the base of which resembled the porphyry, and had 
both the opaque feldspar crystals and those which seemed certainly innate 
(or produced in the mass), yhile the whole rock was crowded with peb- 
bles of many other rocks, principally felstone, from the size of the first 
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downward. The stratification of this conglomerate appeared to coincide 
with that of the country generally, the strike being N. N. E., and the 
bedding at a high angle. 

Just behind George Prestwich's the porphyry is quarried, and it was 
here that I procured the specimens, in one of which you will perceive 
an embedded pebble of felstone of the size of a nut, notwithstanding 
the crystalline porphyritic and apparently molten character of the rock. 

East of this band there extends another band parallel to it, and 
about 100 yards in width, right across the hill, composed of felstone 
varying from a rather dark-gray through a pale green to a nearly pure 
white, having the compact smooth texture usual with this rock, but 
exhibiting every here and there small glittering facets of crystals of 
feldspar. 

Over, or to the eastward of this, there appear to be some beds of a 
kind of ash, either felstone or greenstone, or having both characters 
intermingled, containing at one place on the coast veins of felstone, 
which are probably the ends of small contemporaneous flows of that 
rock. 

East of these again at the Hanging Stone, and at all places N. K. E. 
and 8. 8. W. of it, is a band of greenstone about 80 or 100 yards wide, 
and very weU exhibited along the cliffs. This greenstone is of a finer 
grain than that before mentioned, but is a well-characterized greenstone. 
It is remarkable that both in this and in other rocks of the district 
there is a much greater proportion of iron pyrites in small detached 
cubical crystals than is usual in such rocks. 

Proceeding along the cliffs south of the Hanging Stone, when about 
8 quarter of a mile south of it, the greenstone gradually becomes 
earthy and Mable, and passes into a flaky sort of greenish or yellow- 
ish a^, which shortly becomes distinctly stratified, and passes up into 
thin beds of fine-grained slate and gritstone, and these are shortly 
overlaid by a bed of coarse conglomerate, twenty or thirty feet thick, 
over which is more thick, massive ash, and then a small exposure of 
dark gray compaet felstone terminates the section. 

These clearly stratified rocks dip E. S. E. at 70** or 80**. The con- 
glomerate is fall of well-rounded pebbles of trap and fragments of slate, 
some of the traps being compact felstone, others quite vesicular, almost 
pumiceous in appearance, such as I did not see in situ anywhere. It 
had very much the aspect, except from its highly inclined position, 
of one of the beds of volcanic breccia and conglomerate one so often 
sees about recent and active volcanoes ; and it occurred to me that in 
these pebbles of vesicular trap we might have preserved the only frag- 
ments of the more superficial parts of the flows of molten matter which 
were produced at the time of the igneous outburst, the compact fel- 
stones being the lower part of those molten streams. 

As a general result, then, of this description, we may state that here, 
as in many other localities of the Cambro-Silurian district of the south- 
east of Ireland and the opposite coast of Wales, volcanic outbursts and 
eruptions were taking place in the bed of the sea, in which those muds 
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and floating up the rocks above them, but not otherwise tilting or dis- 
turbing them, — and that the igneous rocks were all there, and all con- 
solidated into their present condition, before the commencement of those 
great movements of elevation and disturbance by which the Cambro- 
Silurian rocks were tilted and inclined, not only in the south-east of 
Ireland, but simultaneously over all the British islands, and throughout 
Scandinavia and the north-western parts of Europe. 

Dr. Qriffith observed that in a paper recentiy read to the Society, 
respecting a visit made by him to Arklow Kock many years ago, he had 
put forward views somewhat diflferent from, although on the whole re- 
concilable with, the statement of Mr. Jukes ; and expressed his general 
concurrence in Mr. Jukes' s views, although he confessed he felt still dis- 
posed to uphold the old-fashioned metamorphic theory. 

Professor Haughton asked whether the occurrence of a band of 
genuine granitic elvans in the centre of the rocks of this district might 
not render their highly metamorphic condition explicable ; whether he 
considered them to have been originally of simply aqueous, or of trap- 
pean ash origin. 

Mr. Jukes having replied satisfactorily to the several queries pro- 
posed. Dr. Alexander Carte read a paper ** On a Jaw and Tooth of Ele- 
phas Cliftii, from the Sub-Himalayas." 

Dr. Qnffith then moved that the marked thanks of the Society be 
given to the Provost and Board of Trinity College for their kindness in 
allowing the Society the use of so spacious and convenient a room for 
their meetings. 

Carried by acclamation. 

The meeting then adjourned until the second Wednesday in Janu- 
ary, 1868. 

WEDNESDAY EVENING, JANUARY 18, 1868. 
EoBERT Mallet, Esq., in the Chair. 

The following gentlemen were elected Members of the Society: — 
Joseph Kincaid, Esq., Herbert-street; Thomas Hampton, Esq., C.E., 
108, Lower Baggot-street ; George A. Craig, Esq., C. E., 108, Lower 
Baggot-street. 

James Glennan, Esq., Dolphin's Bam, was elected an Associate 
Member for the Session 1857-8. 

The notice of motion from Council was read, viz. : — "Any person 
residing as above, who shaU have paid an admission fee of £5, shall be 
at liberty, at any time, to compound for his annual subscription by a 
payment of a further sum of £5." 

Mb. J. Bebtb JxncES read the following paper : — 

jrUNCnON OF the limestone, SiJ^nSTOITE, AND OEANITE AT OUOHTEBABD, 
COUNTY OALWAY. BY JOHN BIRMINOHAM, ESQ. 

In few places in Ireland can the junction of the granite with other 
rocks be seen to greater advantage than immediately about Oughterard. 
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At the picturesque waterfEdl, near the town, a serieB of three or four 
different sandstones appear overlying the syenitic rock, while they, in 
turn, are oyerlaid by the beds of carboniferous limestone. At Derry- 
laura, about one mile N. W. from Oughterard, a coarse red conglomerate, 
with rounded pebbles of grey quartz, is found resting on the igneous 
rock at an incHnation of 15^. The division of the two rocks is here £eu: 
better defined than at the junction near the town, where there appears to 
be a passage from the sandstone into the syenite. A stream bears along 
during floods the quartzose pebbles set free by disintegration from the 
conglomerate ; and it is interesting to contemplate the shingle that once 
rolled on the shores of an ancient sea, now hurried on in the bed of 
the mountain torrent after its rest of ages. The sandstone here is pro- 
bably the extremity of a narrow band of that rock that extends under 
the waters of Loch Gorrib to Cong, and rises near that town with a 
thick covering of its own detritus. 

A junction of a different kind may be examined about three miles 
south from Oughterard, where the beautifril syenitic porphyry abuts 
against a homblendic rock, that forms with it a range of hills varying 
from 600 to above 900 feet in height ; from whose summits the great^ 
part of the igneous district of West Galway may be seen, stretching away 
to the ocean with its sombre covering of heathy moor, and drearily 
speckled with the leaden tints of its hundred lakes and pools. 

I have attempted to show the features of the junction at Oughterard 
in a plan and diagram section : — 

No. 1 is the ordinary limestone, but changing its character at its 
junction with the sandstone, where it assumes an arenaceous appearance, 
and becomes full of crystals of calcite. 

No. 2 is a bed of yellow sandstone, six feet thick. 

No. 3 is also a bed of sandstone, thinly laminated, and fidl of minute 
crystals of pyrites, three feet thick. 

No. 4 is a bed of quartzose sandstone, four feet thick. 

No. 5 is a remarkable rock. It may be called a sandstone conglo- 
merate : but on the surface I found some four-sided pyramids, from two 
to three inches in height, and more or less perfectly shaped like crystals. 
These are mineralogically different from the rock itself, and somewhat 
from each other, assuming in various degrees a syenitic character. They 
are spotted with pyrites, and contain small crystals, apparently of hom^ 
blende. This rock is interesting in a double point of view, as it illus- 
trates the passage of a sandstone into a syenite, and shows a tendency of 
the latter to form crystalline shapes, which, in this example, enclose 
smaller crystals of its contained minerals. The pyramids, and, indeed, 
all the granitic rocks, are covered with a coat of shining black, that 
reminds one of the incrustations which Humboldt says are found on 
granites washed by rivers of the torrid zone. 

No. 6 is a rock of very varied appearance. In some places it might 
be called quartz rock ; in others it resembles a conglomerate, and in 
others again it approaches a syenite, into which it finally seems to pass. 

The inclination of the stratified rocks increases from 30^ at the head 
of the lower wateifaU to 60^ at ttie sununit of the upper, and it again 
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decreases to 30** at the junction with the syenite ; and it is worthy of 
remark that the planes of the principal joints of the latter at No. 7 
display a conformability with the bedding of the former. 

a represents the place of a cliff situate in an island not in the line 
of section, opposite which the rock in the bed of the river exhibits 
joints anticlinal to No. 7. The cliff is formed of a light-coloured syenite 
with whitish felspar and green hornblende ; and h shows the position of 
a cliff on the side of the fall, similar in mineralogical character to Nos. 
5 and 6. 

The phenomena I have tried to describe seem to suggest that the 
syenite here was an altered sandstone, elevated at an axis marked by 
the meeting of the anticlinal planes of the joints ; auid I consider the 
rocks at this junction no less worthy of observation on that account, 
than for the distinctness with which they show the tendency of a rock 
mass to assume definite crystalline forms under favourable conditions, 
which in this case might be attributed to the absence of pressure on 
the sandstone that had previously been stripped by denudation. 

Mr. Kelly made some remarks on this paper, stating that a rock 
protruded through limestone rendered it dolomitic. 

Professor Galbraith dissented firom field geologists characterizing 
dolomitic rocks by colour or crystallization only, as analysis leads us to 
believe that these characters often lead us astray. 

Professor Jukes observed, that the term which should properly be 
used in speaking of these rocks was not dolomite, but magncsian lime- 
stone, as he could instance cases in the experience of Mr. Wyley, in 
which the presence of magnesia in as small a per-centage as 5 per cent, 
had been detected by mere inspection alone. 

Professor Harkness considered we must believe that dolomitization 
did not arise from igneous agency, but from forces acting externally to 
the rock, probably from the action of sea-water at great depth, under 
great pressure, by means of the decomposition of the sulphate of mag- 
nesia held in solution. 

The Chairman stated the last opinion had often appeared to him to 
explain dolomitization as it occurred in this country, but not to explain 
the great masses of dolomite as they occur abroad. 

Professor Galbraith objected to the theory, as we ought to find sul- 
phate of lime along ^ith the dolomite, if it were true. 

Professor Harkness thought the sulphate of lime, being more soluble, 
ought to be carried away in solution. 

Professor Galbraith dissented from this solution. 

Me. J. Beete Jukes also read the following paper : — 

THE DBIFT OF WEST OALWAT AND THE EASTERN PARTS OF HA TO. 

BY JOHN BIRMINGHAM. 

Among the geological phenomena of Ireland not the least interesting 
are the escars, or gravel hills, which are found in all parts of the island. 
They differ from the drifts of other countiios by presenting no fossili- 
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ferous testimony of their period ; while the similar lines of gravel hills 
in !N'orthem £urope are proved, by their resting on beds containing 
recent shells, to be of very modem origin. The Norfolk drift with Scan- 
dinavian pebbles, according to Lyell, also rests, at some points, on a 
fresh- water bed, with shells of existing species ; and in the west of 
England boulder formation, as well as tibe drift of Wales and Scotland, 
are found shells of mollusca that now inhabit our seas. But the Irish 
escars, so far as hitherto known, neither contain fossils of their own, nor 
overlie any beds that discover their age. To account for the former 
circumstances, it would be only necessary to consider the character of 
their materials, when it would be plain that no shell could have resisted 
the grinding action of the moving gravel ; but this would not so well 
explain why traces of the lithodomi, which I have always searched for 
in vain, should be wanting ; and we must, therefore, seek a different 
cause for the absence of shells. I think this may be found in the pro- 
bable fact that little, if any, of the drift that has been left behind by 
the waters, ever lay at the surface of the former sea bottom, the upper 
parts of which have been swept away beyond our ken ; and the drift 
that we now see was derived from rocks that were situated at a depth 
to which no mollusca ever reached. 

The escar drift is well developed in the west of Ireland ; and in an 
extensive district which I have closely exandned, in the west of Gtel- 
way, and the eastern parts of Mayo, I think I have succeeded in disco- 
vering evidences of two other drifts. I will now venture to describe 
all three, giving them distinctive names for clearness sake, and classi- 
fying them in &e order of succession upwards, as follows : — 

1. The clay drift. 

2. The great boulder drift. 

3. The escar drift. 

The movement of the first I believe to have been from a point be- 
tween the south-east and the west ; of the second, from a point between 
the north and the west ; and of the third, frx)m the south-west. 

The ** clay drift'' forms prominent cliffs on the coast near Bama, about 
two and a half miles S. W. from Gralway (Ordnance sheet 93) ; and 
similar ones occur at intervals round the eastern and southern shores of 
the bay to Bally vaughan, in the county of Clare (0. S. 2). At Bama 
its great mass consists of limestone boulders and clay ; but it is sparingly 
intermixed with granite, by which general name I will call the various 
syenitic rocks of Ckdway ; and, at first view, one would see nothing 
remarkable in the mixture, as the cliffs are situated in a granite country. 
However, on a closer inspection it is easily perceived that the peculiar 
species of granites which are found in those cliffs are not the native 
rocks of the neighbourhood ; nor have I found them in situ in any part 
of the igneous district of West Galway. The inference is, that they 
came from rocks that are still hidden beneath the waters of the bay ; 
whence alone the drift could arrive without containing some of the 
granites that now form our dry land. But that it did not come from 
those parts of the bay which lie to the east or south-oast, is shown by 
the dnft of the Aughinish cliff (Glare 0. S. 3), which is composed of 
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limeBtone boulders imbedded in a tenacious day, without a trace of the 
sandstones of Slieve Aughta, which lies at no great distance in those 
directions. Neither is there any granite in this chff, which corroborates 
the eyidence of the Bama cMSb, that their materials did not come from 
any northerly source. It is provedy therefore, by the Bama clifis, that 
this " clay drift" was not transported from any point of the compass in 
the north segment contained between the west and east The Aughi- 
nish cliff proves this also, and to that segment adds from the east to the 
south-east ; consequently, it must have been carried from some part of 
the smaller segment between the south-east and the west ; a conclusion 
that is confirmed by the absence of granite in the drift of Aughiniah ; 
but I have found no data that might enable us to define its course 
more exactly. 

The '' great boulder drift'' has left ample evidence of its progress. 
The Barna clifis are strewed over with large granite and limestone 
blocks, and the granites, which are very different from those in the drift 
below, are easily recognisable as belonging to the rocks of the district 
to the north and north-west of Bama. The limestone boulders, which 
are less numerous, probably came from the district west of Lough Gorrib; 
and some of them present the arenaceous appearance that I have re- 
marked in the limestone about Oughterard near its jimction with the 
granite. At Aughinish, though the drift there, as already stated, is un- 
mixed with granite, still many boulders of that rock from the north- 
west are found on the surface of the land above. They are smaller and 
roimder than those on the Bama cliffs; and they may be traced over the 
country towards Slieve Aughta. 

I think the distinction, direction, and sequence of these drifts are all 
sufficiently proved by the above examples. The distinction and se- 
quence, and, less clearly, the direction, are shown where the boulder 
drift overlies detached masses of the clay drift in the granite country 
between Bama and Lough Gorrib ; as at Tonabrocky Hill, two and a half 
miles north of the Bama cliffs (0. S. 81); and at Glenlough, three- 
fourths of a mile N. E. of Tonabrocky (0. S, 82), where the clay drift 
shows signs of denudation before the deposition of the granitic gravel. 
The direction alone is proved by phenomena observable throughout the 
whole district referred to by this paper, and of which I will give a few 
examples. 

At St. Brandon's Island, three miles 8. E. from (Jalway (0. S. 94), 
we find large igneous boulders, the parent rocks of which lie to the 
north-west in the vicinity of the town. 

About five miles S.W. of Oughterard (Galway O.S. 67), on the road 
from the village of Doon to Letter, and at less than a mile from the for- 
mer, is a drift hill containing a large block of sandstone, but chiefly 
composed of the debris of homblendic rocks. Leaving the road a short 
distance farther on, and ascending the hill to the right, the homblendic 
rock is discovered in situ, covered with great boulders of syenitic por- 
phyry, a characteristic rock with large crystals of flesh-coloured felspar 
and green hornblende ; and this also may be found in sUu at Knockalee 
Hill, at a distance of near two miles in a direction rather north of west 
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The intervening hill is also covered with similar boulders, but larger, 
some of them far exceeding one hundred tons, and more angular ; and it is 
worthy of remark that they seem inclined to cluster round the summits 
of the hOls, rather than spread over the valleys between them. 

The country adjoining Slieve Dart to the south-east, near Dunmore 
(Galway, 0. S. 5), is fiiU of its sandstones and conglomerates ; and I think 
it unnecessary to cite any more of the various examples I have remarked 
of this drift, which I have characterized by the name of " boulder 
drift;" as its distinctive remains consist of the larger blocks that resisted 
the subsequent force which removed its lighter materials. 

The escar drift in the greater part of my district is composed of 
limestone gravel of various degrees of fineness, mixed in a small propor- 
tion with the debris of other rocks. In its formation it is often amor- 
phous, and often shows stratification more or less perfect, in which the 
coarser gravel and boulders generally incline towaids the upper parts, — 
a hct that I think deserves especid notice, as it appears at variance 
with recognised geological theory. It might, perhaps, be referred to 
the action of light currents on the mass of previously deposited drift, 
the fine sand being carried away to a certain depth, and the larger 
stones and gravel left behind by a kind of winnowing process, and set- 
tling in an accumulation on the surface of the parts undisturbed. 

The disposition of this drift would show a force moving towards the 
north-east, in the southern part of my district, and then assuming a 
northerly course, which it continued to the coasts of Mayo and Sligo. 
The lines of gravel hills are favourable in their direction to this hypo- 
thesis, which is also supported by their mineralogical evidence. The 
escars immediately to the south of the sandstone district of Slieve Dart 
contain little or no gravel of that formation, though its large boulders 
are scattered over other parts of the land. The soutiiem slopes of Slieve 
Dart are swept pretty clear of small drift, which, on the northern side, 
covers, to a great depth, a large extent of country. A fclstone dyke 
occurs at the north-eastern extremity of the sandstone, and its boulders 
are only found to the north. Its date may be posterior to the ** boulder 
drift/' and it may have been contemporaneous with the rise of the land 
during the escar period. 

In the yeUow sandstone, Silurian, and porphyry districts about 
Uggool and Kilkelly (Mayo O.SS. 72, 73, 81, 82), the ranges of escar 
hills, approaching from the south, contain but few specimens of rocks in 
iitu to the north of them ; and those were, probably, carried back from 
Bouthem localities, whither they had previouisly been carried as ''boulder 
drift.'' This remark is illustrated by a fine escar formation at Kilkelly, 
and about a mile east of that town an escar range commences within the 
sandstone country, and runs for about two miles, rather west of north, 
to the borders of the porphyry district. It is composed of mixed lime- 
stone and sandstone gravd, without containing, as far as I could see, any 
traces of the porphyry. Within the porphyry district the sandstone 
drift abounds, and its great boulders are seen close to the sunmiit of the 
highest hill, at an elevation of near 700 feet above the level of the 
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sea. The whole sandstone country is full of hills of its own detritus, 
generally in confusion, but sometimes showing a tendency to lines run- 
ning east and west, or S. W. and N. E., and with forms elongated in 
those directions. At Cahir (0. S. 81) limestone drift is found below 
sandstone at a depth of 20 feet, and may be an example of the " clay 
drift" underlying the *' boulder drift." I have not examined the country 
£EU*ther north ; but Mr. Griffith has proved a drift movement there, from 
south to north, as far as the sea. I may here remark, that eastward from 
Galway Bay, which would appear to have been the focus of a certain 
amount of divergence, the gravel hills seem to run in a more easterly 
direction. 

The greatest apparent difficulty connected with the separation of the 
drifts lies in distinguishing between the ** clay drift" and the escar for- 
mations ; for they might be easily considered as identical and overlaid 
by the ** boulder drift" The following are the reasons that induced me 
to make the division : — In the first place the ** clay drift" of Galway Bay 
bears only on its surface, and never within it, any materials which can 
be referred to the " boulder drift;" and the cscars, on the contrary, con- 
tain, mixed with the limestone gravel, that forms their chief bulk, 
many mica slates, greenstones, and other rocks, which must have been 
previously deposited by it, as no formations from which they could be 
derived lay in the course of the escar drift In the next place, I think 
that the separation is justified by the appearance of the escar hill-chains, 
whose long unbroken lines suggest the idea that the force which shaped 
them was the last that passed over the surface of the present land; and 
as the " boulder drift" was subsequent to the '* clay drift," so the escar 
drift was posterior to the former, which intervened between both the 
others. 

Though I believe that we have thus sufficient data to prove the ex- 
istence of three great drift periods in this district, still there are many 
deposits which it would be impossible to refer distinctly to any one of 
them. Beneath the alluvial flats, where our rivers run slowly in a deep 
channel, we often find a stratum of rounded boulder-stones imbedded in 
blue or yellow clay, and differing in that respect from the materials of 
the escars, which never advance beyond the borders of those plains. The 
rounding of the boulders is certainly not to be attributed to the action of 
the river itself at any period ; for we have no reason to believe that the 
waters ever moved with greater velocity in those parts than at present, 
but rather less ; for above the boulders there is generally a stratum of 
marl, and on this, the surface layer of alluvial soil, both containing sliells 
of the most delicate structure, in so perfect a state of preservation as to 
convince us that they must have been deposited in flJmost still water. 
These shells are all recent, including the genera Planorbis, Lymnaja, 
Succinea, Paludina, Cyclas, &c., mixed with land shells ; and their in- 
habitants must have lived at a time when the river was rather a succes- 
sion of lakes, joined by narrow straits, before its waters cut a deeper way 
through the barriers that opposed their course, and, with a diminished 
breadtii and reduced level, formed a channel through the lowest part of 
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their own previouB deposiU. But thiB formation exiflts in fiituations far 
remoYed mnn any riyen, and it ofton forms the subsoil of our higher 
lands. In the limestone country its boulders and gravel are chiefly lune- 
itone ; but it contains in a greater proportion than the escars a inixture 
of Silurian and other sandstones, mica slates, greenstones, and sometimes 
granite ; and indeed it is, probably, from &e decomposition of those 
rocks that the blue and yellow clays which it contains are derived. The 
greater part of these beds and accumulations may have been originally 
deposited as boulder drift, and afterwards disturbed and mixed with new 
matter at the escar period. To the escar movement may be attributed 
the deeper soils and superior fertility of our greater hills on the north 
than on the south side. 

Having explained my opinions, and the reasons on which they are 
founded, regarding the proper separation of our drifts into three great 
divisions, the places they occupy in relative position, and the directions 
in which they moved, I will now state my views as to what the force 
may have been by which those remarkable effects were produced. Two 
theories have been proposed, — one of which would make water the mov- 
ing agent, and the other ice. The latter is the latest, and has the re- 
commendation of novelty in its £pivour, besides the more substantial one 
of being the adopted of Agassiz. 

It may be with the geologist as with the painter or the masician, 
in whose works, though they speak the universal language of genius, a 
national accent can still be noticed ; and the ice or water theories may, 
to a great extent, owe their origin to the physical circumstances of the 
native countries of their proposers. An inhabitant of Switzerland who 
has been accustomed to observe the vast power of the glaciers grinding 
away the sides of mountains, scooping out their bed in the granite rock, 
and carrying the jEragments of fallen peaks on the crests of their solid 
waves, must see that ice is indeed a great agent in geological pheno- 
mena ; and, on the other hand, to a native of our western iales who has 
been viewing the Atlantic from his childhood, and has seen clifGs pulled 
down, and the huge masses of their debris tossed about by the surge, 
the force of water will be considered unsurpassed. One, as correctiy as 
the other, might found a theory of limited applicability on the great 
power that he had been used to contemplate; but they would be equally 
wrong in seeking to give it too great a generalization. 

I believe that A^^assiz, though not &e inventor of the glacial hypo- 
thesis, was the first who conjectured the former existence of glaciers in 
the British Islands, and it would be &r from me to question the correct- 
ness of tiiat great man's opinion, supported as it has been by our own 
most eminent geologists ; but in the district to which this paper refers 
I believe ihat it is neither to land glaciers nor floating ice, but simply 
to tiie moving force of water, that we must attribute &e phenomena of 
drift 

Nothing can be more marked than the increase in number, as weU 
as in size and angularity, of our boulders as they are followed to their 
source ; and my koowledge of that &ct has often assisted me in tracing 
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them to their parent rockB, which are all to be found within a moderate 
extent of country. Their decrease in number, according to the remoteness 
from their native localities, might, indeed, be accounted for on glacial 
principles ; but not so easily their diminished siie : for though the ice-raft 
may waste away by degrees, and its powers of buoyancy become less, 
still this must be thought to effect the total quantitt/, rather than the in- 
dividual parts of the load that it bears. As its clifQs succumb in its pro- 
gpress through the warm sea-waves, its burden may gradually be reduced; 
but there is no reason why the largest masses should not still be found 
among the mixed materials that are carried on its contracting area. If, 
to meet this objection, the inveterate glacialist would have recourse to 
the manipulation of various icebergs for the shaping of each diminished 
boulder, asserting that its reduced form was due to the lines of bedding, 
or divisional joints of the original mass, which rendered it liable to spUt 
into fragments when alternately let fall and taken up by successively 
advancing icebergs, — ^he may be told, that however applicable his expla- 
nation might be to the erratics of other regions, the short-travelled boul- 
ders of our district will be more simply, and therefore more probably, 
accounted for, by conceding, in this instance at least, the motive power 
to the ordinary waves and currents of the sea. 

If ice were the transporting cause of our drift, we should expect to 
see scattered over the surface of the land even a few large blocks that 
escaped those conjectured vicissitudes of the smaller in their journey 
from distant localities ; but they are never found so situated. The great 
boulders must be looked for near their source, and we have nothing 
like erratics of 100 tons, whose route must have been 100 miles or 
upwards. 

I have already alluded to the unbroken lines of escar hills as a proof 
of their subseqaency to the other drifts, and it is hard to imagine how 
they could escape the levelling action of icebergs, had these been float- 
ing about and impinging against the shores at the time of the final 
rise of the land. Of course, this remark applies also to Scandinavia and 
to other countries ; and generally I would say, that the existence of 
escar chains seems to suggest the prevalence of a climate unfavourable to 
icebergs at the period of emergence from the waters ; and this was pre- 
cisely the time when I believe that the escars were formed. 

Though the striation of rock-surfaces which I have observed in some 
parts of my district may be thought indicative of glacial action, still it 
does not follow that we must refer to that cause the various phenomena 
of the drifts. The comparatively local character of those deposits which 
I have alluded to above is imfavourable to such an idea; and the strati- 
fication that the drift so often shows is a proof that, however it had been 
originally accumulated, it comes finally under the action of the waves 
and currents, so that its present condition, or that with which we have 
to deal, must in any case be attributed to aqueous causes. At the same 
time, I do not thii^ that the parallel striation of surface rocks can al- 
ways be so confidentiy ascribed to the operation of icebergs. On account 
of the probable unevenncss of the sea bottom, it is likely that when an 
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iceberg began to touch the ground, it would strike it on a surface of 
Tery small extent at a time. The greater portion of the berg would be 
afloat ; and as this, of course, would yield to the action of the waves more 
than the part aground, the result would be a curvilinear motion of great 
irregularity, and subject to constant alteration as the iceberg advanced 
and struck ground in other parts; and even if a portion of it were abso- 
lutely afloat, the prominences of the bottom would form temporary 
oentros of revolution as it was thrust forward. From this I should ex* 
pect very great confusion in the tracks of icebergs over an extended area, 
and but little similarity between them and the markings of a glacier on 
dry land, where the even motion is derived from quite different causes. 
The scorings that I have observed in my district correspond with the 
lines of escar hills, and show for many miles an unchanged direction from 
S.W. to N. E. The polished ends of the rocks face the south-west, and 
show that the movement, like the escar drift, proceeded from a quarter 
mL&vourable to arctic conditions. Might not the surface strise be referred 
to the rubbing of large flat masses of boulder rocks, which were pushed 
forward by the waves before they became sufficiently rounded to roll f 
It would be no wonder that the lines, thus engraved, should everywhere 
betray the direction of the single force that caused them, or, in other 
words, be parallel to each other. 

If my reasons for rejecting the floating-ice theory, as applicable to 
the drifts of my district, be considered of any weight, I may object, with 
great oonfldence, to the land-ice hypothesis. The escar chains bear little 
resemblance to moraines, the character of which I have observed closely 
in the Alps, and the drift that has ascended to higher levels was cer- 
tainly not borne on sliding glaciers. 

Still I must not be considered as disputing the possibility, or^even 
probability, of the prevalence of a glacial climate here at some compara- 
tively modem period of the earth's history. It is easy to conceive that 
a time may have been when the disposition of land and water in the 
northem hemisphere was similar to what it is at present in the southern, 
and that loaded icebergs may have come down frx)m a great arctic con- 
tinent to latitudes even soutli of Great Britain and Ireland. But what- 
ever opinion we may form on this point, my impression is that the drift 
deposits under consideration do not show any structure or phenomena 
which cannot be more easily ascribed to the simple action of water than 
to the agency of those frozen rafts. We may leave the far-travelled 
erratics of otber countries to satisfy the demands of the glacialist ; but 
I must claim the formation of at least our Galway and Mayo drifts for 
the liquid force of the ocean ; and I will now try to explain how I think 
they could be derived from the force of currents and breakers without 
the intervention of ice. 

I will begin with the "boulder drift," which I believe was depo- 
sited during a sinking of the land. I am aware that Mr. Darwin has 
written on the ascent of hills by boulders ; but I have not seen his paper, 
and cannot tell how &r his views may agree with or difler from the fol- 
lowing: — 
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As the Bubsidenoe took place, the breakers pushed before them the 
masses that they had riven from the cliffs, breaking many into frag' 
ments, and rounding them as they progressed with the advancing 
boimdary of the sea. In this manner was effected the transit of boul- 
ders, continually decreasing in size over the face of the submerging 
country ; and thus, also, were the blocks driven up the hills while ti^ese 
went down progressively below the water line. But while the breaker 
action on the surface directly exposed to it would tend to drive the drift 
towards the dry land, or upwards, the currents would produce a con- 
trary effect, and, running deeply, and with great force, among the 
submerged hills, they would carry the smaller drift down their sides, 
and bear it along to a distance. On the sides of the hiUs not fronting 
the force of the waves, these would also drive the drift downwards, but 
only to the extent limited by the trifling depth that can be reached by 
breaker-action ; and by this separation of tlie effects of breakers and 
currents, the course of the latter during a period of submergence might 
be inferred from the drift that has come fix>m distant and higher levels, 
if not subsequently disturbed, and the direction of the prevailing winds 
may be conjectured from the great boulders about the summits of hills. 
Accordingly, we have grounds for concluding that at the time of the 
"boulder-drift" currents the predominant winds were not far from due 
west. The tendency of the large blocks to gather round the summits of 
the hills shows that the latter existed at that period, and it may be^ that 
few considerable changes in the relative levels of the district have 
occurred since. During the re-emerging of the land, the forward mo* 
tion of boulders under breaker action would be continuously down hill on 
the sides not opposite to the force, but on the side opposed to it the 
great boulders of a former period would be little changed in position. 
They could not now be roUed any forther up hiU, as the sea was re- 
treating ; nor would they be carried down the slope, which would be a 
motion of advance against the force, and to the extent of the excess of 
length that the ordinates towards the base of the hill would have over 
those towards its summit in a curve of its vertical profile. Thus the 
great boulders of the submerging period have, in certain situations, been 
left as its memorials ; in other places the drift of that time was subse^ 
quently swept away, and portions of it now represent the escar drift, in 
which we fliid materials, as before stated, mixed with the prevailing 
limestone gravel, that lie at various points between 8. £. and N. £. 
from their sources, according to the distance that they were carried away 
from their first resting-place where they had been deposited as boulder 
drift. In consequence of this displacement it is difficult to define the 
course of that drift within many degrees of its true direction, but we can 
scarcely err in saying that it came from some point between the north 
and west. At the same time it is possible — though the probabilities do 
not seem favourable to the supposition — that the portions of the ** boul- 
der drift," which have come from higher levels may have been first 
removed during the emergence of the land early in the period ef the 
escar drift, and that subsequently a change in the direction of the cur- 
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rents took place. In this caae tiie boulder history of the preyions sub- 
mergence would refer only to the direction of the preyaiUng winds, and 
not to that of the currents. 

The granite boulders on the Bama and Aughinish clifEs, already 
noticed^ are, probably, the representatiyes of a thick formation of oyer- 
lying " boulder drift ;" and they may haye reached their present posi- 
tion, returning to the yidnity of their parent rocks, and at the same 
time iriTilriTig Ihrough the diminishing mass of smaller materials home 
away by the escar currents. 

It would be idle to enter into any minute details of the yarious 
phenomena of the drifts. My object is, to explain the conclusions which 
the study of their principal features has suggested. These are sufficient 
to <li<AiTigniR}i them from each other, and, as I belieye, to show that 
the supposed agency of ice, as opposed to water, cannot simplify their 
formation in our eyes, but» on the contrary, must render it more diffi- 
cult to be understood. It is to be remembtn^ that, if parts of the drift 
show a confused arrangement of their materials, others are stratified ; 
and, instead of aiguing from the former that it must haye been deposited 
from ice, it should rather be concluded from the latter, that stratifica- 
tion is not always the result of the action of water ; and that conditions 
may exist which would preyent water from giying the orthodox regu- 
larity of bedding, which preconceiyed notions would lead us to expect. 
Indeed, I haye remarked, as a general rule, that where fine sand occurs, 
stratification is sure to be found ; and its absence is chiefly noticed in 
coarse grayel and tenacious clay, which often form the great bulk of 
the drifts. 

Kow, as a summing up, 1 may briefly state my belief that the clay drift 
was deposited during an emergence of the land ; the boulder drift during 
a sabe^uent submergence ; and the escar drift at its re-emergenco. 

I think that the general contour of the country in the north of Gal- 
way and adjoining parts of Mayo shows the occurrence of great denuding 
alstion from the east at a period anterior to the drifts. The shapes of 
the hills are, in most cases, elongated in an easterly and westerly direc- 
tion ; steep on the north and south sides, and eastern end, and stretch- 
ing away to the west in a long declining ridge. The rock often appears, 
or nearly approaches the surface, at the eastern accliyity ; and throughout 
all the oistrict I haye remarked that, generally, the rise of outcropping 
strata is towards the low lands, preying them to be yalleys of denudation 
where the npheayal and disturbance of the beds rendered them liable 
to be carried away. A grand illustration of this phenomenon may be 
seen on the Burren Mountains, south of Galway Bay. Long lines of 
platforms ascend their sides like stairs of giants ; and in these the geo- 
logist will not frdl to recognise the beach-terraces of ^ ancient sea, made 
during pauses in the building process of m^'s abode. Those terraces 
haye a dip that corresponds with that of the strata ; and this may be 
obseryed on the eastern and western sides of the hills. Its direction is 
southerly, towards the mountain group, so that the eleyation is towards 
the yalley of the bay, and the low country to the east. 
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I have thus attempted to describe the drift of rather an extensive 
district; and to explain the ideas which its appearances have suggested. 
In rejecting the glacial hypothesis in its particular case, I know I shall 
have few supporters ; for the adoption of the ice-theory has been so ge- 
neral that it is esteemed nothing less than a geological sin to think of 
any other ; and even I myself was so impressed with the popular respect 
for it that I began my examinations with strong prejudices in its favour. 
By degrees, however, I became convinced that every force connected 
with drift need not, by any means, like Kdbihonoka^ 

" Have its home among the ioebei^ ;" 

and, while difficulties exist in the way of attributing everywhere to 
glacial agency the formation of superficial deposits, the objections to an 
aqueous theory chiefly arise from misconception of the action of water, 
and ignorance of its real motive power in currents and breakers. 

If T fail to convince others of the correctness of my views, my re- 
marks may at least have the effect of drawing more attention to an 
interesting division of our geology than has hitherto been bestowed on 
it ; and, in the final approval or rejection of my opinions, I hope equally 
to attain my object, which is the discovery of truth. 

I must consider it unfortunate that the eminent compiler of our 
Geological Map, Mr. Griffith, has not studied the drift formations with 
the same assiduity that, in the case of the solid strata, has made him 
distinguished by important discoveries. At the same time, he has not 
been wholly inattentive to the former ; for, in certain parts of Ireland, 
he has noticed a drift from the north-west, corresponding, probably, 
with what I have called "the boulder drift" in my district; and to 
the north of that country he has proved the existence of a southern drift, 
whose great boulders, rolled down the northern slopes of the Ox Moun- 
tains, as well as the gravel hills running south and north at KiUala, seem 
to complete the evidences of the escar movement to the sea. 

I cannot conclude without expressing my regret at the general want 
of appreciation of Geological Science in the country, and the apathy 
manifested with respect to a subject which equally concerns the philo- 
sopher and the practical man, and ought to be so valued by him who 
loves to worship Grod in the contemplation of his works. If the study 
of worlds through space can exalt our ideas of Onmipotence, not less 
edifying are the revelations of divine wisdom in the structure of the 
globe we inhabit ; and, when the astronomer would address Heaven 
with his face towards the stars, the geologist may pray looking down- 
wards ; nor need piety seek sublime aspirations beyond the ruin-built 
temple of the earth. But we may hope that the advancing taste for 
knowledge may lead to a more just estimation of Geology, whose history, 
read from wasted monuments, presents, indeed, many an unlettered 
space : yet those dim intervals only add to its sublime interest, heighten- 
ing the charms that invest it, like the shadows of summer clouds chequer- 
ing the mountain landscape with beautiful darkness. 
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Profbseor Jukes instanced cases in England in which large blocks of 
rock had been carried from south to north, probably by secondary cur- 
rents to the north. 

Mr. J. Beete Jttkbs read a paper by M. Alphonse Gages, Curator of 
the Museum of Irish Industry-^ 

OH PSEUnOXOEPHIC TBEHOLTTE INCBVSTED WITH CABBOVATB OF LIKE AND 
KAOITESIA, BEDTG AFPABElTrLT THE imnERAL DESCBIBED BY DrFBEKOY, 
Xnn>EE THE ^AlCE OP HIASdTE. 

Is the supplementary part of his " Traits de Min^ralogie," vol. iii., 
p. 770, Ed. 1845, M. Dufr^noy has described, under the name of Miasdte 
(Miaskite), two very distinct substances. 

The first is a grayish felspathic rock, composed chiefly of felspar 
uniaxal mica and elseolite. It was first described by G. Bose in the 
account of the journey of Humboldt, Ehrenberg, and G. Eose, to the 
Ural Mountains. 

The name of Miaskite was given to this rock from its occurrence in 
the hills in the neighbourhood of Miask, in Siberia. 

The second substance described under the name of Miaskite was' 
also derived from the same locality just named, whence it was sent to 
M. Adam. M Dufr^noy examined it, and considered it to be dolomite. 

In examitiing the collection of minerals in the Museum of Irish 
Industry, I found a specimen labelled "Miaskite," and answering per- 
fectly to the description given by Bufr^noy of the substance examined 
by him. 

The remarkable structure of this mineral, formed as it were, of a series 
of crystalline fibres arranged parallel to one another, may be compared 
to a bundle of flax or of thread, completely incrusted with saline matter, 
the crystals of which have disposed themselves in the direction of the 
fibres. This peculiar structure gives it the aspect, at first sight, of 
fossil- wood, but a close examination led me to suspect that it was the 
result of pseudomorphic action. Having removed a fragment of the ex- 
ternal part of the specimen by splitting it in the direction of the fibres, 
I introduced it into very weak hydrochloric acid ; the result obtained 
after some days of contact with the acid confirmed my supposition : 
the acid dissolved a quantity of lime and magnesia, and left an asbestos- 
like skeleton. 

Having submitted another portion to analysis, the following num- 
bers were obtained as the result : — 

Carbonate of lime, 57*483 

Do. magnesia, 40*510 

Sesquioxide of iron and alumina,. . • 0*375 

Asbestiform skeleton, 1 *595 

Water and organic matter, .... 0*239 



100-202 



40 



JOVBHAL or THE eSOLOeiOAL 80CIXTT 07 DVBLUf. 



If we deduct the iroiii water, akdeton, ico,, and caloulate the rela- 
tive proportions of carbonate of lime, and of carbonate of magnesia in 
100 parts of the mixed carbonates, we obtain the following results : — 

Carbonate of lime, 58*660 

Da magnesia, 41*389 



99*999 

True dolomite, or CaO, COa+MgO, CO2 would gire the following 
composition in 100 parts : — 

Carbonate of lime, 54*201 

Do. magnesia, 45*798 



99*999 



The mineral analyzed may, therefore, be considered as a mixture of 
dolomite and calcite in the following proportions : — 

CaO, COa + MgO, COa, 90*262 

CaO, COa, 9*738 



100*000 



The insoluble skeleton, when dried, had the appearance of an asbes- 
tiform Tremolite, and its analysis gave the following result : — 

SiHca, 68*181 

Magnesia, 28*909 

Alumina and traces of iron, . . • 2*181 



99*271 



It is probable, therefore, that this skeleton was Tremolite, from which 
water impregnated with carbonic acid had removed the whole of the 
lime. Thus, if we deduct the per centage of lime, and calculate the 
remaining numbers in 100 parts in the analysis of the specimen of Tre- 
molite from Wermland, made by Bonsdorff, and compare the results wit^ 
the preceding analysis of the ^eleton, we shall get the following nimi- 
bers: — 



Tremolite tram WermlAnd, 
analyzed t^ Boaadorlll 

SiHca, 59*75 

Lime, 14*11 

Magneraa, .... 25*00 

Protoxide of iron, 0*50 

Fluorine, .... 0*94 

Water, 0-10 



TVemoUte, anppoalng 
the Hiiole of the 
lime removed. 

. 69-565 . 



29-107 
0*582 
1*094 
0*116 



AflbestSfom 

akeletoo, 
aiulyaed by me. 

68*181 



28*909 



100*40 



100*464 
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The water which exists in the mineral evidently belongs to the ske- 
leton ; but as its qtiantity could not be absolutely detennined, owing to 
the presence of organic matter, I have not attempted to calculate a for- 
mula for the asbestif orm skeleton. 

Another explanation of the origin of the skeleton suggests itself, 
namely, that the mineral was not homblendic, but augitic ; for example, 
like the asbestiform Diopside from Zillerthal, examined by Meitzendorf, 
when augitic minerals are acted upon by water containing carbonic acid 
in solution, the lime is removed, and nearly the whole of the magnesia 
is left behind, of which the Eensselaerite of Beck is an example. 

Nimierous other examples of this kind have been given by Beudant, 
Svanberg, &c. 

The organic matter noted in the analyslB appeared to have been de- 
rived from infiltrated waters, and followed the direction of the fibres. 
When a fragment of the mineral was heated in a small glass tube, the 
junction of tiie fibres was well marked by black lines from the charred 
matter. Whatever may have been the original mineral, it must have 
been considerably modified before the incrustation began. The propor- 
tion which the ^eleton bears to the whole mass of the mineral in its 
pi^esent form is so small, that some of the original fibrous mineral must 
have been wholly removed before the remainder b^;an to be incrusted. 

The peculiar character of the pseudomorph, especially if we assume 
that it was Trcmolite, which is so frequently found in calcareous rocks, 
suggests the idea that many of the fibrous varieties of dolomite may have 
been formed in a similar way. It would be worth while to examine 
some specimens of these dolomites from this point of view. 

The Meeting then adjourned to the second Wednesday in February. 

ANNUAL GENERAL MEEnNG, FEBRUABT 10, 1858. 

GiiJBSBT Sakdebs, M.RLA., in the Chair. 

Thx Society met at 2 o'clock, when the following Beport from Council 
was submitted and adopted : — 

BEPOltT. 

YouB Council have much pleasure in congratulating the Society on the 
amount and quality of the work done during the past year, and on the 
position of the Society at the present time. 

The addition to the number of Members consists of four Life Mem- 
bers, and sixteen Annual Subscribers, making a total of twenty ; from 
which, however, eleven must be deducted, as lost from death and other 
causes, leaving a balance of nine Members gained during the past year. 

Among the TJndei^graduate Associates, indeed, who last year num- 
bered twenty-one, there is a loss of seventeen, either from their having 
become Graduates, or fit)m other causes, while only one new Associate 
Member has joined the Society. As this class of Members is necessarily 

joum. oBoi.. soc. DiTB, — ^voL. vm. 
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a temporal^ and fluctuating one, it has been Ihotiglit better that, for the 
future, their election should be for the session only, and that their num- 
bers should not be included in those of the permanent Members of .the 
Society. 

The Members of the Society now, as compared with the correspond- 
ing numbers at the dose of last year, will stend as follows : — 

1S67. 1858. 

Honorary Members, ....... 4 4 

Honorary Coiresponding Members . . 3 3 

Life Members, 62« 58 

Annual SubscriberSy 87* 90 



146 155 

Omitting the Associates, the Society seems to be r^pilarly enlarg^g 
the numbers of its Members at the rate of about ten per annum* 

Among the Members lost to the Society, the one most deeply to be 
regretted is Eobert Ball, LL. D., formerly Secretaiy and President of 
the Society ; whose sudden and lamented death deprived us, in com- 
mon with the whole scientific public of Dublin, of one equally charac- 
terized by intellectual ability, high personal character, and kindly 
disposition, and who had for many years rendered services of the highest 
value to the Society. 

Among our other losses are some who, having paid their arrears of 
subscription, have, to our regret, withdrawn from the Society, and others 
whose names have been removed from our books in consequence of those 
arrears not having been paid. Tour Council wiU not seek to conceal 
from you that there are still retained on the books the names of several 
persons which must, in like manner, shortiy be removed if those arrears 
are not paid up. 

They have no doubt that these arrears of unpaid subscriptions arc 
the result of oversight in the first instance; and would observe, that it 
would greatly conduce to the welfare of the Society if the subscriptions 
were always regularly paid soon after they became due. 

Your Council have much satisfaction in calling your attention to 
the soundness of the financial condition of the Society, owing to the 
strenuous efforts that have been made to reduce the expenses ; remark- 
ing, however, at the same time, that increased frmds would enable them 
to increase the value and utility of the Society both to the Members and 
to the public. 

Your Council would congratulate the Society on the change of their 
place of meeting, and call your attention to the fax greater comfort 
and convenience with which the Evening Meetings are now held than 
formerly. They desire to record, on their own behalf and that of the 
Society at large, their sense of obligation to the Eoard of Trinity Col- 

* One of the first and two of the second of these classes were omitted by mistake last 
jear, viz., John King, Esq. ; the Archbishop of Dublin, and E. Perdval Wright, H.B. 
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lege, for the pennisaion to hold their Evening Meetings in ^e new 
buildings, not forgetting ihe debt of gratitude due to their old and 
valued Yice-Presideni^ Dr. Llojrd, for having so long afforded us the 
use of his rooms for all the purposes of the Society^ and for stOl con- 
tinuing to do so for the Meetmgs of the Councili and the place of de- 
posit of the library. 

A slight change has been made in the By-Laws of the Society during 
the past year, the effect of which is, — 

1st. To flJlow Annual Subscribers to pay either an entrance fee of 
£1 and an annual subscription of £1, or an entrance fee of £5 and an 
annual subscription of 10«. ; and — 

2ndly. To enlarge the term from one month to sixty-three days, 
during which a non-resident Life Member may reside within twenty 
miles of Dublin, without bein^ liable for his annual subscription,' and 
to reduce such annual subscnption, when due, from £1 to 10«. It is 
also proposed that any Annual Subscriber who has paid an entrance fee 
of £5 may at any tune compound by a fbrther payment of £6 for his 
annual subscription of 10#. 

In the Appendix will be foimd : — 1st, the names and addresses of 
the Members now on the books of the Society; 2ndly, the list ojf the 
Societies and bodies entitled to receive a copy of the " Journal of the 
(Geological Society of Dublin ;" 3rdly, the names of those lost and gained 
during the past year; 4thly, the donations received during the past year ; 
and 5thly, an abstract of the account of the Treasurer, r^ilariy audited, 
in which there appears a balance of £71 lis. Sd, to the credit of the 
Society. 
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APPENDIX TO ANNUAL REPORT. 



No. I. 
UST OF MEMBERS, CORRECTED TO JANUARY 81, 1868. 



Memberi ar$ requetUd to correct crron m tMi List^ b^ Utter to tK$ 
Rev. Samuel Hauohton, Trmiiy OoUoge^ DubUn, 



HONOBART MEMBERS. 

Elected. 

1844. 1. B<m^ Amie, F. 6. S., Plaric. 

1844. 2. Lyell, Sir Charles, F. R. &, 11, Harley-^treet, London. 

1844. 8. Muxchiaon, Sir Roderick J., Q. C. St 6., F. R. S., H; M. R. I. A., 16, Btl- 

grave-tquartf London, 
1883. 4. Sedgwick, Rev. A., M. A., F. R. a, Cambridtfe, 

HONORART CORRESPONDINQ MEMBERS. 

1854. 1. Tliomas OldhAm, F. R. S, India. 

1864. 2. Arthur A. Jacob, C. E., India. 

1865. 8. Joseph Medlicott, India. 

MEMBERS WHO HAVE PAH) LIFE COMPOSITION. 

1853. 1. Allen, Richard Purdy, 22, aaekhan-plaee. 
1857. 2. Carson, Rev. Joseph, D. D., TWntfy College. 
1832. 8. Davis, Charles, H. D., M. R. I. A., 88, york-ttreei. 
1857. 4. Green, John Ball, 6, Ely-place, 

1857. 5. Haliday, A. H., A. M, F. L. S., M. R. I. A., Harconrt-ttreet. 

1881. 6. Hamilton, Sir W. R., M. R. I. A., Ohiervatory^ IhnuinA. 

1848. 7. Hanghton, Rev. Professor, F. G. S., 40, TWntty Golleye. 

1850. 8. Hone, Nathaniel, M. R. I. A., St, Dotdough\ Co, DubUn. 
1881. 9. Hutton, Robert, M. R I. A., F. G. S., Putney Park^ London. 

1851. 10. Jukes, Joseph Beete, A. M., F. R. S., M. R. I. A., 51, Stephen*t-ffreen. 

1834. 11. King, Hon. James, M. R.I. A., Mitehehtown. 
1844. 12. King, John, Dame-gtreet. 

1848. 13. Lubj, Rev. Thomas, D. D., M. R. I. A., THnity College. 

1851. 14. Malahide, Lord Talbot de, F. R. S., Malahide Court^ Malahide. 

1888. 15. Mallet, Robert, C. E, M. R. I. A., F. G. S., DtlvtUe, Glaenevim, and 11, 

Bridge-etreetj Wettmintterj London^ S, W, 

1846. 16. Murray, B.B., 69, Lower Gardiner-etreet, 

1835. 17. Saunderson, Alexander, Castle Saundenonj Co, Catfon. 
1851. 18. Whitty, John Irvine, LL. D., 20, Upper FUzwilHam-etreet, 

MEMBERS WHO HAVE PAID HALF LIFE COMPOSITION. 

1831. 1. Baillie, Rev. James Kennedy, D. D., M. R. I. A., Ardtrea, Stewartgtown, 

1854. 2. Barnes, Edward, BaUymwtagh, Co. WicKlow, 

1832. 3. Bryoe, James, High School, Glasgow, 
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Elected. 

1854. 4. Clemes, John, Lugmwre MSnt, GUmdalough, Co, Wicktow. 

1855. 5. Carter, Sampaon, C. £., Kilkenny, 

1857. 6. Crawford, Robert, cart cf Meun, Peto and Betti, 9, Ortai Oearge^t'ttrett, 

www a • A 



1856. 7. Da Noyer, G.V., M. B. L A., 51, StepKen*»-ffr*en, 

1832. 8. Donraven, Lord, 20, Mtrrion-sqnare^ North. 

1836. 9. Eomakillen, Earl o^ M. R. I. A., Florence Ckmrt^ EmniektHen. 

1844. 10. Esmonde, Sir Thomaa, Bart, M. B. I. A., 9, Great Denmark-ttreet, 
1854. 11. Foote, Frederick J., 51, Stephen'e-green. 

1853. 12. Harkneaa, Professor, F. G.S., Queen^e College^ Cork, 

1856. 13. Hao^ton, Lieat. John, B. A., St, Helena. 

1857. 14. Hao^ton, John Hancock, Esq., CarUm. 
1840. 15. Jackson, James K, J^dHderry, Bktekwatertoum, 

1839. 16. James, Colonel, R. £., F. B. S., M. B. L A., Ordnance Survey OJUe, 

Southampton, 

1832. 17. Kearney, Thomas» Pallat-green, Co. Limerkk. 

1857. 18. Keane, Marcos, Beech Park, Ennie, Co. Clare. 

1835. 19. Kelly, John, Momnipletuamt-aqnare, 

1853. 20. Kinahan, George H., Seaview-terraee, Donnyhrook. 

1839. 21. Lansdowne, Biarquis of, 54, Berkeley-eqnare, London. 

1838. 22. Larcom, Lieat.-CoL, B. K, LL. D., F. B. 8., M. B. L A., PhceniM Park. 

1840. 28. Lindsay, Henry L., C. E. 

1832. 24. Mac Adam, James, F. G. S., 18, CoOeffe-Hreet, Eaat, Belfatt. 

1840. 25. Montgomery, James E., M. B. L A. 

1856. 26. Molooy, C. P., Capt, 25th Begt, Madras K. I., per Me$§r$. Grindlay and 
Co.j 63, Corn-hill, London, 

1856. 27. Medlicott, Henry, Boarkee, Bombay. 

1857. 28. M'lvor, Ber. James, Beetory, Moyle, Netoiownitewart, Co. 7]frone. 

1845. 29. Neville, John, C. E., M. B. I. A., DundaUL 

1852. 30. (yKelly, Joseph, 51, Stephen'e-green. 

1844. 81. Pahnenton, Visooont, G. C. B., M. P., 4, CarUon Gardene, London. 

1832. 82. Portlock, Major-Gcn., B. K, F. B. S., M. B. L A., 58, Quten't Gardene, 

Hyde Park. 

1832. 83. Benny, Henry L., B. E., M. B. I. A., Bnglat. 

1854. 84. SmyOi, W. W., Jermyn-etreet, London. 

1832. 85. Tighe, Bight Hon. THOlam, Woodetock, Innietiogue. 

1884. 86. Verschoyto, Archdeacon, Bathbarron, CoUooney. 

1853. 87. Webster, William B., 104, Grafton-etreet. 

1846. 88. Willson, Walter, 51, Stephen' e-green. 

1854. 89. Wyley, Andrew, 51, Stephen^e-yreen. 
1857. 40. Wynne, Arthur B., 51, Stephen' e-yreen. 

ANNUAL MEMBEBS. 

1831. 1. Apjohn, James, M. D., F. B. S., M. B. I. A., 82, Lower Bayyot-etreet. 

1854. 2. Ashton, SamueJ, Woodyield, Newtownbarry. 
1857. 8. Baily, W. H., 51, Stephen*t-yreen. 

1844. 4. Bective, Earl of, Headford^ Kelh. 

1855. 5. Barton, H. M., 5, Foeter-place. 
1855. 6. Byrne, Griffin, Loioer MownUttreet. 
1844. 7. Byrne, Patrick, 27, Talbot-ttreet. 

1831. 8. Brady, Bight Hon. Maziere, M. B. I. A., 26, Upper Pembroke-etreet, 

1857. 9. Bandon, Bi^^t Hon. Lord, Cattle Bernard, Co. Cork. 

1857. 10. Bolton, G«orge, Jan., 2, Loioer Merrion-etreet. 

1840. 11. Callwdl, Bobert, Bf. B. I. A., 25, Herbert-place. 

1857. 12. Carte, Alexander, M. B., Boy<d Dublin Society. 

1884. 13. Croker, Charles P., M. D., M. B. I. A., 7, Merrion-square, Wett. 

1855. 14. Clarke, Edward, M. D., Richmond^hUl, South. 




JOITHITAL OF tHB OlOLOaiCAl. SOCIKTI Or ODSUR. 

L 

16. Craig, G, A.. C. E., G, Etg-plaec. 

16. Cainiii, W. U., 9, Fitzainiam-ptace. 

17. D'Arey, MoKliflw, M. R. I. A., ^iicAor flVmwrr. U'kV-ttrat. 

18. Domvile, Sir C. 11., Santiy Hmae. 

IS. Downing, Samuel, C. E., LL.D., C, JHsity CWfr^e. 

1B82. 20. Dublin, Tho Archbishop of, T\t Talaet, Sltphni-ffrtra. 
!1. Duncan, Jsmra, M.D., riimAom//oiHf,Fii.s;u». 

2», I)ow«e, Riclmrd, Blruinstm-trui. 

St. Doyle, J. II., MaMtllo-trrtace, Sandyiaami. 

24. Do V«sci, Lurd, AbbtylHx Houie, Abbegtiix. 

26- Fsiran, Cbariea, Bl. D., Frllrim, Malahide. 

26. FiUTrilliam, Earl of, 3{oriimeT Hauir, Hatlmi-ttrttt, Lotdoa. 

mS. !?• Fltmaiing, Uoncl J., C. E., 2, HeiuitUa-tlrftl. 

1865. 28. Flaoieui. Slephon W., FilnrUliatuplaer. 

1867. 29. Frilli, K. J., C. E , TrraetiTc-lerTate, RixijuHom. 

80. Galbnitt, Eav. Joecpb A., F. T. C. D., M. R. I. A., ZHaliy Centf. 

81. G»u!ey, Patrick, 78, O^l-ilrett. 

82. Gylus, A. M'Gwire, Samdert' Court, EyU, EmimrMf. 
88. GeoghegSD, Henry, Jun., 41, Hatlmiiia-road. 
St. Griffith, Sit Eichird, LL. D., M. K. I. A., F. G. 3., 2, laattOiam-pliu*. 

SB. QocdOD, Jidin, C E., A>iirfii<cil.<(rM(. 

1862. S6. Gordon, Samuel, M. D., M. H, I. A., 11, Hume-ilrtel. 

87. Cowl, John, Citg-gtmi/. 

88. HBmillon, Clurlea W., M. E, I. A,, 40, LoieeT DombiicJi-ilretl. 

89. Head, Ucuty, M. D., M. a L A., 28, Upper MiMml-ilTett. 

40. Hampton, Thomas, C. K, S, El^plact. 

41. UairUon, Robert, H. D., U. E 1. A., 1, .SimH-ifrsrt. 

48. Bnrvey, Profoaaor, M. D., M. H, I. A., F. L. S., 40, IVuuVjf Catltg*. 

ISSl. 48. Qu(ton,Thaniaa,H.R.I.A., F.O.a, lta,£Hnmcr-AiU. 

44. Uomans, Georgo W., C. E., H. B. I. A., 10, iJtKlin<l-t?wir«, £lut. 

46. Jdlett, Rov. ProfeMor, F. T. C. D., M. R. I. A., 6, IHiily CoIbyK 

46. JonningB, F. U„ M. R. L A., F. G. 8., B'om-ttreel, Cork. 

47. Kavauogh, J. W., Aptlry Hmue, Rathnana, 

48. Kinc^d, Joseph, jnn., 3, Herbrrt-ilrett. 

49. Kinabau, JuhnR., A.O., H. D., M. ILL A,, SeacidD-hrran, £o*a]ibwi>ll. 
60. EiugBuiill, 110017, Jon., Sidmonlon, Brajf. 
bl. Kirwan, John Stratford, 16, Xerrion-iqiiare, 
62. Locke, Jolm, 14, HmHitta-Mlrtrl. 

68. Lloyd, Rov. Uumphioy, D. D., M. R. L A., 85, 2Vi"iii*y CoHtyt. 
64. LongEold, Rot. Georgo, F. T, C- D., TUnity Collegt. 
66. Lontaigne, John, M. D., Gnat Dtnuiarh-ttrrel. 

66. H'Caasbind, Doiuinlck, 12, FitigilboK—trttt. 

67. M'Donnell, John, M. D., M. E. I. A., 4, OaraineT'4-row. 
GS. Mac Donnell, Kev. Richard, D. D., M, B. I. A., Provost o( Trintty CoUeg*, 

TVonif'i HauMe, TVinffy CuBrge. 

69. Maguire, Thomas, 46, Kildari-ilrett, 
60. Mcillan, John, M. U„ M. R I- A,, 8, Filtailtiam-fquart, IVerth. 

61. M'ltowell, George F. T. C. D., 6, Thiily Col/c^. 

1868. 62. M'CartOBy, George, LoKthrr Lodgt, Balbrigtian. 
~~ ~ G8. M'Guirc, Josoph, C. E., Keitilnvrth-iqiiart, RalKgar. 

64. NidiolBOU, John, H. R. 1. A., Balroth llouit, KilU. 

1866. 66. O'Brien, Oclaviua, 23, Kildan-tlmt. 

"67. 66. O'Meara, Bev. Eugeno, 67, Grtal BmiM-ick-ilrcil. 

S2. 67- Patton, Johli, Rot/al IJublU Saciilt/. 

48. 68. Pcthmcl!, John, KnocllmaliaH, Kilmaclhanat. 
._67. 69. Phnyrc, Georgo, C. E., Sttiad-toad, Sanifymoimt. 
1862. 70. Pigot, Right Hon. Chief Raroo, BL R 1. A., 62, StcphtK'i-grttn. 
71. Porlcr. WUIiam, C.E,. 13, Ciarlemnitl mall. 



APPOrBIX TO AKHVAL UPOBT. 



47 



1857. 72. Beeves, B., 2i, Upgter MomU-aineL 

1856. 78. Bobinaon, HarUtongy 16, Si. Jama^B-Urraee, ifahzkide, 

1849. 74. Bowan, Aichdeaoon, A. M., M. B. L A., Beimcmtj TraU$. 

1852. 75. Smith, Bobert, M. D., M. B. L A., 68, Eedei-Hregi. 

1852. 76. Saodera, GUbert, M. B. I. A., 2, Faaier'jdaee, 

1854. 77. Scott, Bobert H., SaUm-phue, 

1844. 78. Shirley, Evelyn J., Lmufhfiw^ Carriekmaarou, 

1849. 79. Sidney, F. J., LL. D., li. R. L A., 19, Htrheri'tftrmt, 

1856. 80. Salter, J. W., Mmtwm ofPtaeHad Geoiogg^ Jermj^-gtreet^ London. 

1857. 81. Stack, Ber. Thomaa, THmtyGo/J^ 
1857. 82. Tait, Alexander, C. E., Amiry. 

1882. 88. Wdl, Bey. C. W., D. D., M. R. I. A., 20, TVmily Cotteg; 

1857. 84. WeUand, W. J., 48, Uppv Rutkmd-^troet, 

1855. 85. TniliB, Hamilton, BaUyeonu Lead JForkt, Gdden BaXL 

1849. 86. Willock, Bev. WiUiam A., F. T. a D., CUenUh Rectory, EmniekUUn. 

1851. 87. Wright, Edward, LL. D., M. B. I. A., FtoravOU^ Domnyhrook. 

1853. 88. Wri^, E. Perdval, M. B., M. B. L A., Mneewm, Trinity College. 
1889. 89. Wynne, Bight Hon. John, HaxUwood, Co, SKgo. 

1848. 90. Teates, George, M. B. L A., 2, GrafUm-atreeL 

ASSOCIATES. 

1. Brownrigg, W. B., Addtdde-road, Propoaed 1857-8. 

2. Babington, W. D., Boebmek^ DumdnmL Ditto. 
8. Green, If. Saonden, 5, jyOHtr-ttregt. Ditta 



BSLTAaT, . 

BiinrTOi^ . 
Cambbidob, 

Cobs, . . 

DUBLOI, 



No.n. 

SOCIETIES AND INSTITUTIONS ENTITLED TO RECEIVE THE 
JOURNAL OP THE GEOLOGICAL SOCIETY OF DUBLIN. 

Unirerdty Library. 

Qaeen*8 CoI]«ge libraiy. 

Inetitation for the Adyanoement of Sdenoe, literatoie, and the Arts. 

Philosophical Society. 

Univenity library. 

Qaeen*8 CoI]«ge Library. 

Boyal Institntion. 

Boyal Irish Academy. 

University Libraiy. 

Boyal Dublin Society. 

Natural Histoiy Sodety. 

Ordnance Survey libraiy. 

Geological Survey of Irdand. 

Univenity Philosophical Society. 

Geological Survey of Ireland. 

University Philosophical Sodety. 

University Zoological and Botanical Association. 

Boyal Society. 

Wemerian Society. 

Sodety of Arts. 

University library. 

Queen*s College library. 

Archsological Sodety. 

Geological and Polytechnic Sodety of the West Biding of Yorkshire. 



Edihbuboh, 



Galwat, . 



d 



48 



JOUBITAL OF THE OBOLOOIOAL SOCIETT OP DlTBinT. 



Levbbpool, 

LOVDOV, . 



Makghbstbb, 
Oxford, . . 

Plymouth, . 
St. Ain>RBW*8, 
FoBBioir, . . 



The literary and Philoeopbicfil Society. 

ffifltoric Society of Lancashire and Cheshire. 

Geological Survey, Jermjfn-aireet. 

British Museum. 

Society of Arts, John^itrut^ Addpku 

Royal Institution, AlbemarU-ttreet, 

Royal Society, Simenet Home, 

Geological Society, Somenet-haute, 

linnsan Society, SohO'tquare, 

Geographical Society, 15, JFhitehaU-^laee. 

Civil ^igineers* Institute, 25, Oreat Oeorf^i-tir^et, WeeimmtUr, 

Royal Aidatic Society. 

Zoological Society. 

AthenMun. 

literary Gazette. 

The Hon. the East India Company, Ea$t India EoHte, 

Geological Society. 

Institute. 

Bodleian Library. 

Ashmolean Society. 

Plymouth Institution and Deron and Cornwall Natural Biatory Society. 

University Library. 

The Editors of Silliman's Journal of Science and Art, Nino York, 

Natural History Society, Philadelphia, 

Natural History Society, Boston, 

Smithsonian Institute Library, per Henry Sterens, Esq., MorU^% HotHt 

Trafalgar'aquare, London, 
Canadian Institute, per Thomas Henning, Esq., Tbfwtfo, Oanada Wat 
State Survey and University, Oeologieal Moomt, CblumbiOy Mo., U8,A, 
G. C. Swallow, SUte Geologist, Miswurij XT, 8, A, 
Elliott Society of Natural Histoiy, Charleston^ 8, (7., UniUd States 

(per J. F. M. Geddings). 
G<vman Geological Society, per Bessersche Bacfahandlung, Behrem-str, 

7, Berlin, 
W, Haidinger, of Vienna, as Editor of the " Jahrbuch der K. K. Geolo- 

gischen Beichsanstalt.** 
Frankfort on the Maine — The Senkenbeigiacfae NatnifoTBchende Gesell- 

schaft 



No. in. 



MEMBERS GAINED. 



lAfi Members. 



1. Crawford, Robert, Esq. 

2. Carson, Rev. Joseph, D. D. 
8. Green, John Ball, Esq. 

4. Haughton, John Hancock, Esq. 



Anmud Members, 

1. Baily, W. H., Esq. 

2. Bolton, George, Esq., Jan. 

8. Carte, Alexander, Esq., M. D. 



4. Craig, G. A., Esq., C.E. 

5. Dowse, Richard, Esq. 

6. Frith, R. H., Esq., C. E. 

7. Gordon, John, Esq., C. E. 

8. Hampton, Thomas, Esq., C. E. 

9. Kincaid, Joseph, Jun., Esq. 

10. 0*Meara, Rev. Eugene. 

11. Phayre, George, 1^., C. E. 

12. Porter, William, Esq., C £. 
18. Reeves, R., Esq. 

14. Stack, Rev. Thomas. 

15. Tait, Alexander, Esq., C. E. 

16. Welland, William J., Esq. 



APPBHDIX TO AinrVAL BEVOBT. 



49 



1. Ban, Robert, Eaq., LL. D. 

2. Banks, John G., Esq., 11 D. 
8. Clarke, William, Esq. 

4. Dawson, William, Esq. 

5. England, Professor. 

6. Kii^gsrain, Thomas, Esq. 

7. M*Arthar, Alexander, Esq. 

8. Soott, Willuim, Esq. 

9. Welland, Joseph, Esq. 

10. Wilson, Robert W., Esq. 

11. Worrall, John, Esq., C. E. 

A$ioeiatm, 
1. CoGhrane, D. C, Esq. 



LOST f BOH DEATH AITD OTHER CAUSEa 



2. Ftsho*, Jolm W., Ea^. 
8. Galwejr, William, Esq. 

4. Geogbegan, Jacob, Esq. 

5. Grafaiger, John, Esq. 

6. GrlfSth, James, Esq. 

7. Gwynne, Robert, Esq. 

8. Hewson, Franels, Esq. 

9. JohnsUNi, Alexander, Esq. 

10. Kiacaid, Joseph, Esq., Jm. 

11. Maguire, John J., Esq; 
11. Ifartin, Gharks, Esq. 
18. Martin, Thomas, Esq. 

14. Riehardson, John, Esq. 

15. Townssftd, Edinurd, "Emi. 

16. Waller, Arthar, Esq. 

17. Warren, James, ^q. 



1867. 



Honorary Members, ..... 4 
Honorary Corresponding Memben, 8 

Life Members, 61> 

Add omitted, .... 1) 



Aannal Memberi, . . . 86> 
Add omitted, .... 2) 



62 
87 



146 



4 
8 

68 
90 

156 



fi 



Total gahied, 20 Members. 

M lort, 11 

neCt gafii, .•••,.. 9 

lair. 
Associate Members, 21 . 

Lost, ... 17 



lasflL 

4 



No. IV. 

DONATIONS RECEiyED DURING THE TEAR 1867-8. 

1857. 
Mar. 6. — Qnelqnes Mots sur la Flora Tertialre de L*Angleterre. Par M. Ph. Delaharpe, 

M. D. Presented by the Author. 
Mar. 6. — Examen de V Hypothese de M. D. Sharpe sur TExisCence d'nne Mer Di- 

hiviom Baigiiant lea Alpes. Par M. Ph. Delaharpe. Presented by the 

Anthor. 
Mar. 6.^M]nntesorProceedmg8crinstitateofCiyUEa£^eer8,yols.IX.,XIL,Xiy., 

and XY. Presented by the Institution. 
Mar. 6. — ^Annual Report of the Geological Surrey of the State of Wisconsin. By James 

G. Perdval, Esq. Presented by J. A. Lapham, Esq. 
April 8« — Quarter Sheets c/t the Geological Mape of Ireland. Twenty-one in number. 

Presented by the Director-General of the Geological Survey of the United 

Kingdom. 
JOXmV. OEOL. 80C. DUB. — VOL. VHI. H 



50 JOUBKAL OP THE OBOLOOICAL 430CIBTY OF DUBLIK. 

BCay 18.— QoArterly Journal of the Geological Society of London, No. 49. Presented by 
the Society. 

May 18. — Joomal of the Proceedings of the Linnman Society, YoL I., No. 4. Presented 
by the Society. 

May 18.— Transactions of the Royal Scottish Society of Arts, VoL IV., Part lY. Pre- 
sented by the Society. 

May 18. — ^The Canadian Journal of Indostiy, Science, and Art, for Janoaiy, 1857, No. 7. 
Presented by the Canadian Institute, per Thomas Henning, Esq. 

]^y X8. — ^Transactions of the Geological Society of London, Second Series, Vol. VII., 
Part IV. Presented by the Society. 

ICay 18. — ^Proceedings of the Boyal Geographical Society of London, No. 7. Presented 
by the Society. 

May 18 Forty-five Copies of the Society^s Journal, YoL YIL, Part L Presented by 

Uie Bev. Professor Haughton. 

Jnly 1. — ^The Canadian Joumarof Industry, Science, and Arts, No. 1 to 8 inclusive. 
Presented by the Canadian Institution, per Thomas Henning, Esq. 

July 1. — ^The American Journal of Science and Art, Nos. 61 to 69 inclusive. Presented 
by the Editor. 

July 1. — ^The Quarterly Journal of the Geological Society of London, Nos. 47 and 48. 
Presented by the Society. 

July 1. — Proceedings of the Boyal Geographical Society of London, No. 8. Presented 
by the Society. 

July 1.— Journal of the Proceedings of the TJnnff>an Society, YoL II., No. 5. Presented 
by the Society. 

Jnly 1. — Journal of the Royal Geographical Society of London, No. 26. Presented by 
the Society. 

Jnly 1. — Proceedings and Papers of the Kilkenny and South-East of Ireland Ardueo- 
logical Society, Vol I ., Nos. 7 and 8. Presented by the Society. 

Nov. 2. — Proceedings of the Royal Geographical Society of London, No. 9. Presented 
by the Society. 

Nov. 2. — Address delivered at the Anniversary Meeting of the Royal Geographical So- 
ciety by Sir Roderick Mnrchison. Presented by the Author. 

Nov. 2. — Proceedings and Papers of the Kilkenny and South-East of Ireland Archaeolo- 
gical Sodety, Vol. I., Nos. 9 and 10. Presented by the Society. 

Nov. 2. — The Quarterly Journal of the Geological Society of London, No. 51. Presented 
by the Society. 

Nov. 2. — ^The Canadian Journal of Industry, Science, and Art, Nos. 9, 10, and 11. Pre- 
sented by the Canadian Institute, per Thomas Henning, Esq. 

Nov. 2. — ^The American Journal of Sdenoe and Arts, Nos. 70 and 71. Presented by 
the Editor. 

Nov. 2. — The Proceedings of the Zoological Society of London, Nos. 810 to 883. Pre- 
sented by the Society. 

Nov. 2. — Report of theTwenty-sixth Meeting of the British Association for'the Advance- 
ment of Science, held at Cheltenham, August, 1856. Presented by the 
Association. 

Nov. 2. — 500 Lithographic Plates of the Permian Fossils. Presented by the Rev. 
Professor Haughton. 

Nov. 7. — The Pick and Gad : a Monthly Record of Mining, No. I., November. Pre- 
sented by W. Arundel], Esq. 

Nov. 7.— Proceedings of the Elliott Sode^ of Natural History of Charleston and Caro- 
lina, from November, 1858, to April, 1857. Presented by the Society. 

Dec 9. — Proceedings of the Zoological Society of London, Nos. 884 to 888. Presented 
by the Society. 

Dec. 9. — Journal of the Proceedings of the Linnsoan Society, Vol. II., No. 6. Presented 
by the Society. 

Dec 9. — ^Transactions of the Historic Society of Lancashire and Cheshire, YoL IX. 
Presented by the Society. 

Dec. 9. — Commerce of the Medial East. By John Locke, A. B. Presented by the 
Author. 



APPENDIX TO AKKUAL KSPOBT. &1 

Dec. 9 Nodcei of the Meetings of Members of the Royal Institution of Great Britain, 

Part VII. Presented by the Institution. 
Dec. 9. — Proceedings and Papers of the Kilkenny and South-East of Ireland Archadlo- 

gical Society for September, 1857. Presented by the Society. 
Dec. 9. — ^Traiuactions of the Academy of Science of St Lonia, VoL I., l^o. 1. Presented 

by the Academy. 
Dec 9. — Tlie American Jonmal of Sdence and Art, No. 72. Presented by the Editor. 
Dec. 9. — ^The Quarterly Journal of the Geological Society of London, Na 62. Pre- 
sented by the Society. 
Dec. 9. — Address delivered at the Anniyerssiy Meeting of the Geological Society of 

London by Col. J. E. Portlock, & £. Presented by the Author. 
Dec. 9. — Proceedings of the Literary and PhUoeophical Society of Liverpool, No. 11. 

Presented by the Society. 
Dec. 9.— Annual Report of the Plymouth Institution and Devon and CJomwall Natural 

History Sodety for 1865 and 1856. Presented by the Institution. 
Dec. 9.~Ditto, ditto, for 1856-7. 
Dec. 9. — Report on the Geology of Newfoundland. By J. Beete Jukes, Esq., M. A. 

Presented by the Author. 
Dec 9.— The Natural History Review and Quarterly Joonial of SdflDoe. Vol IV. 

Presented by the Editor. 
Dec 9 Tenth Annual Report of the Smithsonian InstitntioD fbr 1855-6. Pnsentad 

by the Institution. 
Dec 9.— list of Corresponding Ifembers of the Smithsonian Institotion. Presented by 

the Institution. 

Dec 9 Dst of Works published by the Smithsonian Institution. 

Dec. 9. — Brief Extracts from Memoranda of the Earl of Dundonald on the Use, Pto- 

perties, and Products of the Bitumen and Petroleum of Trinidad. Pn^ 

sented by the Author. 
Dec 9. — Proceedings of the Academy of Natural Sciences of Philadelphia, from July, 

1856, to March, 1857. Presented by the Academy. 
Dec 9. — Catalogue of the Human Crania in the Collection of the Academy of Natural 

Sciences of Philadelphia. By J. Aitken Meigs, M. D. Presented by the 

Author. 
Dec 9. — Illustrations of Surfkce Geology. By Edward Hitchcock, LL. D. Presented 

by the Author. 
Dec 9.~New Edition of the Geological Map of Ireland. By R. Griffith, LL. D. Pjre- 

sentedby R. Griffith, LL. D. 
Dec 16.— lfiller*8 Natural History of Crinoidea. Presented by the Geological Society 

of London. 
Dec 16.~The Geology of Massachusetts. By £. Hitchcock, LL. D. Presented by the 

Geological Society of London. 
Dec 16. — Recherches sur les Yolcans Etients du Vivarais et Du Yelay. Presented by 

the Geological Society of London. 
Dec 16.— Traite de Mlneralogic Par C. C. Haiiy, Vols. I., II., IT., and V. Presented 

by the Geologi^ Society of London. 
Dec 16. — Buckland*8 Geology and Mineralogy, Vols. I. and II. Presented by the Geolo- 
gical Society of London. 
Dec 16.— Stevens' Mineralogy of Dublin. Presented by the Geological Society of Lon* 

don. 
Dec 16. — Woodward on Fossils. Presented by the Geological Society of London. 
Dec. 16. — Watson's Derbyshire Strata. Presented by the Geological Society of London. 
Dec 16. — ^Martin's FossUs of Derbyshire. Presented by the Geological Sodety of Lon- 
don. 
Dec 16. — Martin on Fossils. Presented by the Geological Sodety of London. 
Dec 16. — History of the Extinct Yolcanos of the Basin of Neuwied, on tlie Lower Rhine. 

Presented by the Geological Society of London^ 
Dec 16.— Charpentier*s Essai sur la Constitution G^ognoetique des Pyr6nto. Presented 

by the Geological Sodety of London. 



52 lOXJBNAL OF THl OlOLOGICiLL aOdSTT OF DUBLDT. 

Dec. 16.— lUastratluns of the HuttonUm Theoiy of the EuHi. By John Pluyfidr. Pi«- 
aented by the Geological Society of London. 
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Dec. 16.*-Geogno6t]8che Karte Tirola. PMeented by the GeolQgjkad Society of London. 
1858. 

Jan. 8.— The Student's Mannal of Geology. By J. Beete Jokes, IE. A., F. B. 8. Pre- 
sented by the Author. 

Jan. 8.— The Transactions of the Plymonthlnstitation. Presented by the Institation. 

Jan. 8.— Proceedings of the Natural History Society of Dnblin. Session 1866-7. Pre- 
sented by the Society. 

Jan. 8 The Canadian Jonmal of Science and Art, Ko. 12. Presented by the Canadian 

Institution. 

Jan. 9.— The Pick and Gad, No. 2, December. Presented by W. Amndell, Esq. 

Jan. 9. — ^The Report of the Proceedings of the Geological and Polytechnic Sodety of 
the West Riding of Yorkshire. 1856-7. Presented bv the Society. 

Jan. 9. — The Thirty-seventh Report of the Council of the Leeds Philosophical and Li- 
terary Society. 1856-7. Presented by the Society. 

Jan. 9. — ^The AthensBum for the year 1857. Presented by the Editors. 

Jan. 9. — ^The Literary Gazette for the year 1857. Presented by the Editors. 

Jan. 9.— Geological Map of Canada and Hudson's Bay Territories. By Thomas Devme. 
Presented by J. B. Greene, Esq., Snperbitendent, GeneralValaation, Ire- 
land. 

Jan. 9.^-Report upon the Mineral and Geological Structure of Sonth Namaqnaland and 
the adjoining Mineral Districts. By Andrew Wyley, Esq. Presented by 
the Author. 
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The ballot was then opened, and the following declared duly 
elected : — 

President. — Rev. Professor Haughton, M. A., F. T. C. D. 

Vice-Pkesidents. — James Apjohn,M.I).; Professor Harvey, M.D., 
F. L. S. ; Rev. Humphrey Lloyd, D. D., S. F. T. C. D. ; Sir Richard 
Griffith, Bart., LL.D.; Lord Talbot de Malahide, F. R.S., 

Tbeasurebs. — Gilbert Sanders, Esq. ; F. J. Sidney, LL. D. 

Secretabies. — J. Beete Jukes, M. A., F. R. S. j K Perdval "Wright, 
M.B. 

Council.— Robert Mallet, Ph. D. ; Edward Wright, LL. D. ; Robert 
Callwell, M. A. ; Rev. J. A. Galbraith, F. T. C. D. ; John Kelly, Esq. 
George McDowell, M.A., F.T.C.D.; Samuel Downing, C.E., LL.D. 
John B. Doyle, Esq. ; Dominick M'Causland, Esq. ; John R. yiTHLhan 
M. D. ; G. V. Du Noyer, Esq. ; Alexander H. Haliday, M. A., F. L. S. 
Rev. Joseph Carson, D. D., F. T. C. D.; Alexander Carte, K. A., M.B. 
John Ball Greene, Esq. 

The Society then adjourned till 9 o'clock. 

ADJOURNED ANNIVERSARY MEETING, FEBRUARY 10, 1868. 
LoBD Talbot de Malahtde in the Chair. 

The following addition to the By-Laws was proposed and adopted : — 

" Any person residing as above, who shall have paid an admission fee 
of £5, shall be at libertj^ to compound for his annual subscription of 10«., 
by the payment of a further sum of £5." 

Charles Cotton, Esq., University Club, Stephen' s-green, was pro- 
posed by Professor Haughton, and seconded by Professor Galbraith. 

Lord Talbot de Malcdiide then read his Annual Address, at the con- 
clusion of which he retired fix)m the Chair, which was then taken by 
Professor Haughton. 

A vote of thanks to Lord Talbot for his distinguished services to this 
Society during his Presidency was mored by Dr. Apjohn, which was 
seconded by Professor Galbraith, and carried by acchmiation. 

Dr. Wright moved, and D. M^Causland, Esq., seconded, that tho 
Address be printed. Carried. 

The Society then adjourned to March. 

ANTOJAL ADDEESS. 

Gentlemen, — Our Society was formed in 1831, and has continued ever 
since with varied fortunes, but with a constant accession of scientific 
strength. I believe I can congratulate you on the prospect of increased 
efficiency, and of a larger sympathy on the part of the public I feel it 
a high honour to have been elected for three years to fill this Chair, par- 
ticularly as it fell within my functions to preside at the Geological See- 
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Hon of the Britisli Association during their meeting in this city, one 
which has equalled most of its predecessors in hrilHancy and interest. 
Howeyer, it is right that a chai^ of officers should take place, and I 
rejoice to find that so distinguished a philosopher as Professor Haughton 
has consented to act as President during the cuirent year. Although 
my other vocations may prevent me from attending the meetings as often 
as I could wish, I shall always he most anxious to watch the progress of 
the Society, and to assist it in every way that lies in my power. The 
Report of the Ck>uncil contains all the statistical fsicts relating to our 
numhers and our finances ; and here I shall confine myself to urge upon 
every memher the importance of his acting as a recruiting-sergeant to 
enlist all likely persons, — ^not holding out to them, however, a reduced 
standard, but the prospects of glory in the fields and battles of our 
warljke science. 

Fortunately, we have not to deplore the loss of so many of our mem- 
bers as during the last year ; but there is one which I cannot pass over 
without enlacing somewhat upon this melancholy theme, as he was one 
of our oldest, most zealous, and useful Mends. For many years I have 
been on terms of intimacy with him, and to him I owe what interest 
I have taken in the pursuit of Zoology. 

Dr. Ball was a native of the county of Cork, and thanks to his friend, 
Mr. Bobert Patterson, we have a detailed account of his career in the 
last number of the " Natural History Review." I shall, therefore, on 
the present occasion be more brief than I should otherwise have been. 

He was bom at the Cove of Cork, in 1 802. His family lived at Youghal, 
and there he spent those parts of his youth which were not devoted to 
school. He appears to have been a self-taught naturalist, and Mr. James 
White, of Ballitore, at whose school he was principally instructed, en- 
couraged this propensity. It is much to be regretted that he was not 
enabled to foUow some independent profession, instead of being bound 
during all his active life by the trammels of offtce. He doubtless could 
have distinguished himself in almost any line. It was through the in- 
fluence of Ms kind patron, the late Duke of Devonshire, he obtained, in 
1827, the clerkship in the Castle of Dublin, which he retained until his 
superannuation in 1852. A more indefatigable public servant never 
e^sted, nor one more intelligent and faithful to his trust ; and I venture 
to say that there is not a more disgraceftil specimen of the bureaucratic 
style than the following sentence : — ^Mr. Ball is placed on the retired 
list on the ground ''that he devoted much attention to scientific pursuits, 
and that it was not expedient that public servants should be thus occu- 
pied." Before this time, and subsequently to his superannuation, he 
was busily engaged in other public departments that had not the some 
antipathy to science. In 1 851 he was appointed Secretary to the Queen's 
University ; in 1854, Secretary to the Joint Committee of Lectures ; in 
1855, Aseostant Examiner for Ireland to the Civil Service Commission; 
and he continued this arduous duty till the close of his life. 

He acted as Secretary to the Dublin Zoological Society for more than 
twenty years, and it is mainly owing to his exertions that this useful 
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body was kept alive during the years of £Eanine and difficulty, amid the 
apathy of the Irish public It must have been a heartfelt gratificatLon 
to him to see it plac^ at last on a secure and firm basis by a small Gkh 
vemment grant of £500 a year, which it at present reoeiyes. 

In 1853 he was the founder of the TJniyersity Zoological and Bota- 
nical Association^ which has been so useful a recruiting body of young 
and zealous naturalists. 

Dr. Ball was elected a Member of the Boyal Irish Academy in ISSB, 
and a Member of Council in 1838. He acted for many yeazs, and died 
Treasurer of that distinguished body. 

He was elected a Member of the Boyal Dublin Society in 1834, and 
in 1854 a Member of Council ; he was also a Member of the Council of 
the Statistical Society from its foundation in 1847. 

He joined our Society in 1835, and was always an active member. 
In 1837 he was elected on the Council, and in 1852, President. We are 
also greatly indebted to him for his unremitting support during those 
dreadM years when society itself seemed rocking at its base. His gmt 
tensive knowledge of Natural History was of great value, particularly 
when Palseontology assumed its proper position as the right-arm of Geo- 
logy. His courtesy and affectionate demeanour to all was most remark- 
able, and only to be equalled by his great modesty. In the ** Jourmd" 
of our Society he wrote occasionally in illustration of those questions 
where Natural History throws light on Geology ; but it is much to be 
regretted that he had so little time and leisure to mature and perpetuate 
the information with which his mind was stored. 

It was chiefly through his exertions that we were induced to ofo 
our Collection to the University of Dublin. It now forms the nucleus 
of that noble Museum. Dr. Ball was appointed Curator, and during 
many years devoted a considerable portion of his leisure to its daesifi- 
cation, and the preparation of numerous valuable specimens and casts. 
The skeletons of the Cervus megaeeros are the most complete in existence, 
and evince his great skill in the art of museum arrangement. 

He was appointed President of the Zoological Section of the last 
Meeting of the British Association ; but it was not the will of God that he 
should witness another meeting of that body. He died suddenly on the 
dOth of March, and most of us had the melancholy pleasure of aocompc^ 
nying his remains to Mount Jerome Cemetery. 

He has left a chasm in our ranks which will not be easily filled. 
May his surviving family enjoy every kind of prosperity, and may his 
sons follow in his steps I 

I think the most convenient course for me will be to notice briefly 
the most remarkable papers which were submitted to our Section of th^ 
British Association. There are some few notices of a general nature 
which I may introduce in a separate paragraph, and I w&l reserve to a 
later period the discussion of some of those intestine questions which 
have produced so much interest on this side of the channel. I do not 
conceive that I am called on to give anything like a general view of the 
progress of Gfeology in other countries, as we know the conscientious 
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manner in which the present President of the London Geological Society 
discharges this arduous duty. 

As &r as G^logy was concerned, we have every reason to he satisfied 
with the intellectual &re which was provided for us. There was a 
goodly gathering of congenial spirits ; and although, to my deep regret, we 
missed the well-known and revered faces of Buckland, of Delaheche, of 
Conyheare, ofGreenough(who no longer belong to this earth), and also of a 
Sedgwick, a Murchison, and a LyeU, we were gratified with the opportu- 
nity of ma^dng the acquaintance of many of the young and rising followers 
of the science, and some of the celebrities of America and Continental 
Europe. Above all, it must have afforded you all the sincerest pleasure 
to welcome again to these shores (reneral Portlock and Mr. Oldham, who 
both filled this Chair with such success, and who now, as you are 
doubtless aware, are respectively placed in the honourable and respon- 
sible situations of President of ^e Koyal Geological Society of London, 
and Director of the Geological Survey of India. 

We have been honoured by the visit of Messrs. Schlagintweit, who 
have been so long engaged under the King of Prussia and the East India 
Company, to their mutual honour be it spoken, in investigating the na- 
tural history and physical peculiarities of India; also, of the twolirofessors 
Rogers, who have imparted to us such valuable and novel information 
on the geological structure of the United States of America, particu- 
larly in relation to the Geological Map of Pennsylvania which has been 
prepared under their direction ; and Professor Mallet, who has exhi- 
bited and explained that truly masterly production, the Geological Map 
of the State of Alabama. 

Mr. Fox*s paper on the ''Temperature of Mines," forms the sequel to 
a series of observations, which, for the last twenty years and upwards, 
has occupied his attention. It is truly refreshing to see such long sus- 
tained perseverance in the pursuit of scientific truth. 

Sir Boderick Murchison, though not with us corporally, has sent 
OB a valuable paper on the crystalline rocks of the N. W. Highlands, 
which he proves on fossil evidence to be of lower Silurian age. 

Professor Harkness continues his observations on the triassic forma- 
tion of the south of Scotland and N. W. of England, which appears to 
harmonize more with the continental deposits than any other within 
these isles. He also read papers on the lower sedimentary rocks of 
Cumberland, and on the dolomitization of rocks in the vicinity of Cork. 

Professor Phillips gave us one of his graphic sketches of the iron- 
stone beds of the Olites of Yorkshire. 

Professor W. B. Rogers exhibited some good photographs of that 
peculiar and characteristic Palaeozoic fossil, the Paradoxides. 

I beg to call your particular attention to our member, Mr, Robert 
Mallet's "Report on Earthquakes." He has for many years studied these 
phenomena, and explained them by those great cosmicaL theories to which 
the powers of analysis and pure mathematics have been so successfully 
applied. We must all rejoice to hear that he has been dispatched, under 
the sanction of the Royal Society, to inquire into the circumstances 
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It is 8atis£Eictoiy to find one of our Profeflsors, Mr. Hennessy, grap- 
pling with one of these arduous questions of mixed mathematieSy and at- 
tempting to calculate the forces capable of changing the sea-level during 
different geological periods. Arguing on the supposition that the crust 
of the earth underwent a change of volume on the gradual cooling of its 
surface, and that a change of the ellipticity would be the consequence, 
he concludes that a very considerable alteration of the sea-level would be 
the inevitable result. 

Mr. Oldham gave us a general view of the geology of India. It is 
a gigantic subject, and the great scale on which Qie principal formations 
in that country are to be seen must ultimately be most important to the 
progress of our science. We are under the greatest obligations to the 
late Mr. Greenough, one of whose last works was the publication of his 
Map of India ; like the similar Map of Great Britain, it will form the 
groundwork for all future inquirers. But in so vast a country, and one 
which contains so many large tracts, as yet but littie known to the na- 
tives themselves, it will require many years of careful exploration before 
the true nature and extent of the different strata can be accurately de- 
termined. Mr. Oldham's work has, doubtiess, been arrested by the 
deplorable events which have recentiy occurred in that country, but we 
must hope that general tranquillity will soon be restored, and that the 
Sepoy will soon rank with the Sivatheria and other extinct animals. 

We are also indebted to the Cavaliere Meneghini for an interesting 
paper on the Palseontology of Tuscany. Itself the birthplace of this 
branch of our science, it appears that there are not wanting patient 
inquirers to assist Professor Sair in following up and correcting the con- 
clusions of the distinguished Brocchi. 

Mr. R. Goodwin Austen, whose researches on the chalk and underly- 
ing formations have created such interest, favoiired us with a communi- 
cation on the occurrence of a granite boulder in the chalk. 

Dr. Kinahan, the Rev. Mr. Symons, Mr. Baily, Mr. Salter, Mr. Page, 
have made some valuable palseontological communications. 

Palaeontology is now assuming so important a position in the world 
of science, and so many valuable discoveries are continually rewarding 
the researches of our English Mends, that it may not be uninstnictive to 
enumerate some of the more remarkable results during the past year. 

Professor de Mulot describes the discovery, by Messrs. Uhlmann and 
Jahn, of remains of the gigantic elk {Cervua euryceros or tnepacero$^, 
in association with the works of human industry. They were found in 
1856, near a small lake near Mooscedorf (Canton of Berne), which was 
being drained, in a bed of peat three or four feet thick, together with 
fragments of pottery, stone chisels, stone arrow-heads, pieces of cut 
bones, and perforated bears* teeth, without any trace of metallic oljjcctii, 
and also carbonized grains of barley. There were also found in the same 
locality many fragments of bones both of domesticated and wild ani- 
mals, viz., homed cattie, horses, swine, dogs of various sizes, goats, 
sheep, cats, elks, stags, aurocks, bears, wild boars, foxes, bearers, tut* 
toises, as well as several birds and other animals still andetcnnin^d^ 
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attending the almost unexampled physical disturbances in Southern 
Italy. 

Another great question in Physical Geology, the subject of slaty 
cleavage, has also been well discussed. Professor Sedg^ck and Mr. 
8harpe have long since propounded theories to explain these properties 
of rocks. But it is only within a recent period that the Baconian system 
of induction has been systematically brought into action in order to 
afford a rational solution of them. Mr. Sorby has most minutely ex- 
amined slaty rocks under a powerM microscope of 400 linear, and he 
comes to the conclusion that pressure in a direction perpendicular to the 
direction of the cleavage planes is sufficient to account for these pro- 
blems. He observes: — " In cleaved rocks, whether we examine the 
diminution in distance between any two points lying in the line of 
pressure in contorted beds, the dimensions of the beds in different parte 
of contortions, the organic remains, the green spots, or the very minute 
rounded grains of mica, we find most conclusive evidence of an elonga- 
tion in the line of dip of cleavage, and of a great compression invariably 
in a line perpendicular to the cleavage." 

Professor King has also confirmed this view by comparison with the 
views observed in crystallized minerals. 

Professor Haughton also has come to a similar conclusion, by a 
study of the distortion to which fossils are so frequentiy liable in slaty 
rocks. He has accurately measured the angles which they form to the 
planes of cleavage, and has thence deduced the following laws : — 

1st Law. — If the trace or intersection of the plane of cleavage and 
plane of bedding be drawn, the greatest distortion or elongation of the 
fossils lying in the plane of bedding is parallel to this intersection. 

2nd Law. — The distortion of fossils produced by cleavage, estimated 
in a given direction, such as parallel to the intersection of the planes of 
cleavage and bedding, varies with the angle between these planes, being 
greatest when the angle is greatest, and least when the angle is least. 

3rd Law. — The compression in a cleaved rock is greatest in a direc- 
tion perpendicular to the planes of cleavage. 

These positions are illustrated in the Eev. Professor's papers by some 
very interesting drawings of distorted fossils from the Carboniferous 
Limestone. 

Professor H. D. Kogers, however, does not entirely subscribe to these 
views, for in a learned paper by him, published in the Transactions of 
the Royal Society of Edinburgh, '* On the Laws of Structure of the more 
disturbed zones of the earth's crust," he adheres rather to the theory of 
Professor Sedgwick, and conceives that '* cleavage is a change brought 
about by the parallel transmission of planes or waves of heat, awaken- 
ing the molecular forces and determining their direction." 

Mr. Hopkins has also contributed some experimental researches on 
the conductive powers of various rocks, and the bearing of the results 
upon theories of terrestrial temperature. It is by the accumulation of 
such facts as these that we shall ultimately be led to the construction of 
a true and philosophical theory of the earth. 



LOBD TALBOT — ASVVAL ADBBESS. 59 

It is satis&ctory to find one of our Professors, Mr. Hennessy, grap- 
pling with one of these arduous questions of mixed mathematics, and at- 
tempting to calculate the forces capable of changing the sea-level during 
different geological periods. Arguing on the supposition that the crust 
of the earth underwent a change of volume on the gradual cooling of its 
fnir£su^, and that a change of the ellipticity would be the consequence, 
he concludes that a very considerable alteration of the sea-level would be 
the inevitable result. 

Mr. Oldham gave us a general view of the geology of India. It is 
a gigantic subject, and the great scale on which die principal formations 
in that countiy are to be seen must ultimately be most important to the 
progress of our science. We are under the greatest obligations to the 
late Mr. G^reenough, one of whose last works was the publication of his 
Map of India ; like the similar Map of Great Britain, it will form the 
groundwork for all future inquirers. But in so vast a country, and one 
which contains so many large tracts, as yet but little known to the na- 
tives themselves, it will require many years of careful exploration before 
the true nature and extent of the d&erent strata can be accurately de- 
termined. Mr. Oldham's work has, doubtless, been arrested by the 
deplorable events which have recently occurred in that country, but we 
must hope that general tranquillity will soon be restored, and that the 
Sepoy will soon rank with the Sivatheria and other extinct animals. 

We are also indebted to the Cavaliere Meneghini for an interesting 
paper on the Palseontology of Tuscany. Itself the birthplace of this 
branch of our science, it appears that there are not wanting patient 
inquirers to assist Professor Sair in following up and correcting the con- 
clusions of the distinguished Brocchi. 

Mr. K. Goodwin Austen, whose researches on the chalk and underly- 
ing formations have created such interest, favoured us with a communi- 
cation on the occurrence of a granite boulder in the chalk. 

Dr. Kinahan, the Eev. Mr. Symons, Mr. Baily, Mr. Salter, Mr. Page, 
have made some valuable palsBontological communications. 

Palaeontology is now assuming so important a position in the world 
of science, and so many valuable discoveries are continually rewarding 
the researches of our English Mends, that it may not be uninstructive to 
enumerate some of the more remarkable results during the past year. 

Professor de Mulct describes the discovery, by Messrs. Uhlmann and 
Jahn, of remains of the gigantic elk {Cervus euryceros or megaceros)^ 
in association with the works of human industry. They were found in 
1856, near a small lake near Mooscedorf (Canton of Borne), which was 
being drained, in a bed of peat three or four feet thick, together with 
£ragm6nts of pottery, stone chisels, stone arrow-heads, pieces of cut 
bones, and perforated bears' teeth, without any trace of metallic objects, 
and also carbonized grains of barley. There were also found in the same 
locality many fragments of bones both of domesticated and wild ani- 
mals, vis., homed cattle, horses, swine, dogs of various sizes, goats, 
sheep, cats, elks, stags, aurocks, bears, wild boars, foxes, beavers, tor- 
toises, as well as several birds and other animals still undetermined. 
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Theee details are interestmg in order to determine the age of this animal, 
which appears to have evinced so remarkable a partiality for the climate 
of this country. 

Captain Spratt, R. N., discovered in a tertiary formation at Salonica, 
of fresh- water origin, some fossil vertebrae of a serpent. Professor Owen 
considers it an extinct species, different from any of those existing at 
present in the south of Europe ; and that it was between ten and twelve 
feet in length. The vertebrse offer many points of resemblance to those 
of the rattlesnake and viper, but there are no certain grounds for the 
conclusion that it was a poisonous reptile. The traditions of ancient 
Greece point to large serpents, and the discovery of these remains sug- 
gests the importance of attempting to trace in the superficial deposits of 
&at country evidences of the existence of the lion or other large beasts 
of prey, wMch Hercules and the other heroes are said to have destroyed. 

Professor Owen describes some bones of the Dichohure ovifM, an 
anoplotherioid quadruped from the upper eocene marl of the Isle [of 
Wight ; also some remains of the Dichodon cusptdatus, an extinct mam- 
mal from the eocene sand of Hudwell, Hants, and also at Alum Point, 
in the Isle of Wight. 

Dr. Falconer describes two species of Plagiaulax from Purbeck. This 
is a marsupial animal, and is only one among many species of extinct 
mammalia, the exuviae of which have been found in the dirt-bed of Purbeck. 
It is to be hoped that this locality will be adequately examined and 
illustrated, as Mr. Becclcs, resident there, is a most valuable practical ex- 
plorer, and a systematic discription of the remains found there by Profes- 
sor Owen would be of the utmost value. To omit minor discoveries, 
Messrs. Wyvillc Thomson and Salter describe several new varieties of 
the Acidaspis from the Silurian strata of Ayrshire and Shropshire. 

Mr. J. W. Kirkby also describes some curious Crustaceans and 
Chitons from the Penman strata of Durham. 

I cannot conclude this part of the subject without alluding to the 
remarkable paper by Dr. Falconer, read before the London Qeological 
Society, on the different species of Mastodon, particularly those found in 
the British strata. He draws a marked distinction between the Mas- 
todon angusUdens and Mastodon arvemensts, contrary to the views of 
Cuvier and Owen. The former he considers peculiar to the tntocme 
strata, the latter to the pleiocene. He further concludes : — 

1. That the Mastodon remains, found both in the fluvio-martne or 
Norwich crag, and red crag, belong to the pleiocene form, Mastodon 
{tetralophodon) arvemensis. 

2. That the mammalian Fauna of the fluvio-marine crag bears all 
the character of iho pleiocene age, and is identical with the suh-Appennine 
pUiocem Fauna of Italy. 

3. That the red 2CdA fluvio-marine crags, tested by their mammalian 
Fauna, must be considered as beds of the same geological age. 

It is very much to be desired that Dr. Carte, or some person equally 
well qualified, would undertake the publication of a monograph of the 
Irish fossil mammalian remains. 
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I shall now touch upon some subjects more closely connected with 
Irish Geology ; and, in the first place, I rejoice to find that Professor 
Haughton is not relaxing in his inquiries as to the mineral composition 
of the Irish rocks. 

He read to us a paper on the Siliceo-felspathic Eocks of the south of 
Ireland, which affords some remarkable results. These rocks are situ- 
ated in the mining district of Ovoca, and county of Wicklow ; in the 
district of Bonmahon, county of Waterford ; and also in the neighbour- 
hood of Eillamey and Kenmare Bay, in the county of Kerry. They re- 
semble much in chemical composition, though not in appearance, the 
ehans of Cornwall, and the miners consider that they have an equally 
fJEtvourable effect on the mineral lodes. They are, however, frequently 
deposited in stratified beds, conformable to the slates and felspathic ash- 
beds in which they are situated. Professor Saughton has analyzed with 
his usual care several specimens of these rocks, and the conclusions he 
comes to are as follows : — 

Percent. 

Sell Bock, Yale of Ovoca — Quartz, 4554 

„ „ Orthoclase felspar, . . . . 54*16 



99-70 



Bocks of Bonmahon, Co. Waterford — Quartz, . . . . 40-81 
„ „ Orthoclase felspar, 57*19 

„ „ Carbonate of lune, 1*81 



99-81 



Benaunmore, county of Kerry, 

This rock is columnar trap — Quartz, 20*51 

„ „ Orthoclase felspar, .... 77*85 



98*36 



Professor Haughton mentions, in connexion with these rocks, a fact 
of great interest to the student of Irish antiquities and ethnology. On 
examining, with Mr. Wilde, the collection of stone implements in the 
Museum of the Boyal Irish Academy, these siliceo-felspathic rocks appear 
to have been carefully sought out by the makers, and there are very 
few specimens in that large collection which cannot be identified as 
made of Irish rock. There are, however, some stone implements frx^m 
Jamaica, formed of the same kind of stone, which, for its hardness and 
toughness, would appear to be peculiarly adapted for such purposes. 

Mr. Du Noyer read a paper on the Junction of the Slate and Granite 
at Killiney. 

Dr. Clarke, a paper on the Alterations of Local Level near Waterford, 

Mr. Baily, a detailed account of the Eossils collected by the Geologi- 
cal Survey in the Carboniferous Bocks of the county of Limerick. 
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Mr. Wynne, on the Structure of the Ghiltees. 

Mr. G. H. Elnahan, on the Trap of Yalentia Island ; and Dr. Kinahan, 
on the Zoological Eelations of Bray Head and Howth. These were all 
interesting papers, particularly the latter. 

There has been, as all geologists are aware, considerable discussion 
as to the subdivision of the Carboniferous System of Ireland. Until 
lately, Dr. Griffith's classification of these rocks was undisputed; but 
Mr. John Kelly has lately given great attention to the subject, and I am 
sure that you will not consider your time wasted in considering the ar- 
guments on both sides of this important question. 

Mr. John Xelly, in a paper read before this Society, confiiders that 
the— 

1. Old Red Sandstone, 

2. Carboniferous System (Carboniferous Slate, &c.), 

3. Limestone, 

4. Coal series, 

are all subdivisions of one great formation, in the ascending order, in 
which the whole series from the beginning to the end was deposited, 
without any great catastrophe in the succession. They are all parallel 
one to the other ; they rest imconformably on the inferior or underlying 
rock, and are covered unconformably by the overlying rock ; the fossil 
evidence also confirms this view, as the lowest member of this formation, 
the Old Bed Sandstone, contains organic remains common in the mountain 
limestone. 

In this formation there is not included a deposit, called by Mr. Kelly, 
JBrownstone, and which has been associated wifii the Old Red Sandstone 
or Devonian rocks of the English geologists. Mr. Kelly considers this 
rock to form a connecting link, if not an actual member, of the Silurian 
Palaeozoic rocks, and to be in no way connected with the true Old Red 
Sandstone. 

This forms one part of Mr. Kelly's maxim, and here there is not 
much difference of opinion. 

In the next place he refers to Dr. Griffith's subdivision of the true 
Carboniferous rocks. 

Dr. Griffith divides them as follows, in the ascending order : — 

1. Yellow Sandstone. 

2. Lower Limestone. 

3. Calp, alternating with black shale and sandstone, and said to be 
at Bundoran 1 700 feet in thickness. 

4. Upper Limestone. 

Mr. Kelly considers that there are good groimds for interpolating a 
series of Carboniferous Slates between the Limestone and Old lied Sand- 
stone, which would correspond with the Yellow Sandstone of Dr. Griffith; 
but he thinks that there should be only one Limestone, and he utterly 
objects to the existence of the Calp, 

In order to make out these propositions, he contends, on stra- 
tigraphical groimds, that the two limestones are one, separated by 
a succession of faults, and that the Calp in the neighbourhood of 
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Bundoraa is a poition of the Old Red Sandstone. The great mass of 
C^ descrihed in Dr. Griffith's Geological Map as extending over the 
Slievebeagh mountains from Dungannon to Lisnaskea, he places in the 
coal-measuresy as he does also the Calp of the counties of Dublin, Mcath, 
Xildare, and Westmeath, and also of the south of Ireland. His argu- 
ments chiefly apply to the viciuity of Bundoran, and both he and Dr. 
Griffith seem to have placed the r^ult of the issue chiefly on the result 
of an examination of the carboniferous rocks in that disMct and in the 
N. E. comer of Lough Erne. Mr. Kelly has traced what he considers 
to be the line of the Old Red SandiUme, and contends that throughout, 
where the shales and sandstones of the Calp are introduced, there is 
ground for supposing that they belong to that formation, and underlie 
the true Carboniferous System. The difference of level between the lime- 
stones north and south of Bundoran he ascribes to a great fault which 
has thrown down the northern strata to the extent of nearly 1500 feet. 
As a proof of this he adduces the difference between the level of the base 
of the Millstone Grit on Sheanhill, on the south side of Lough Erne, and 
the same rock at Portinode, on the north side. The actual difference of 
level would be about 1000 feet, and he calculates that, in consequence of 
the rock dipping south, there is a downfall of about 1500 feet. 

The lithological character of this formation appears to vary so much 
in different localities, and it has been subject to so many metamorphic 
agencies, that on this ground it would be difficult to find any safe ground 
of distinction. It is to be regretted that Mr. Kelly has not made more 
use of fossil evidence in order to elucidate this intricate subject. 

Dr. Griffith, in his reply to Mr. Kelly with respect to the great fault 
alluded to says : — 

" No doubt there is a fault of trifling character, having a north and 
90uih direction^ visible near the coast of Bundoran ; but in this case the 
strata on both sides belong to the same Calp series, while its north and 
south direction contributes nothing towards sustaining Mr. Kelly's as- 
sumption of the great fault extending westward from Lough Erne to the 
sea coast near Bundoran ; and the only argument he has brought forward 
in support of his opinion is, that the level of the Millstone Grit at Shean- 
hill, on the south side of Lough Erne, is 1135 feet above the sea, while 
the Millstone Grit on the north side of Lough Erne is only 150 feet above 
the sea ; and, arguing on this difference of level of 985 feet, he assumes 
that a downthrow of about 1000 feet has taken place between the north 
and south shores of Lough Erne. But Mr. KeUy's basis for the argu- 
ment has no foundation, because the strata on the north side of Lough 
Erne consist of Yellow Sandstone and not Millstone Grit,** 

As I am not aware of any answer from Mr. Kelly to this statement, 
I presume it sets at rest this part of the question. 

Dr. Ghiffith, in further confirmation of this theory, gives some very 
instructive sections : — 

1. Erom Butler's Bridge, county of Cavan, and extending westward 
by Belturbet to Slieve Bushan Mountain, crossing Cuilcagh Mountain, 
the valley of the Shannon, Lackagh and Benbo Mountains, and termi- 
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The ballot was then opened, and the following declared duly 
elected : — 

President. — Rev. Professor Haughton, M. A., F.T.C.D. 

Vice-Pbesidents. — James Apjohn, M.I).; Professor Harvey, M.D., 
F. L. S. ; Rev. Humphrey Lloyd, D. D., 8. P. T. C. D. ; Sir Richard 
Griffith, Bart., LL.D.; Lord Talbot de Malahide, F. R.8., 

Tbeasubebs. — Gilbert Sanders, Esq. ; F. J. Sidney, LL. D. 

Secbetabies. — J. Beete Jukes, M. A., F. R. 8. j E. Percival "Wright, 
M.B. 

Council.— Robert Mallet, Ph. D. ; Edward Wright, LL. D. ; Robert 
Callwell, M. A. ; Rev. J. A. Galbraith, F. T. C. D. ; John Kelly, Esq. ; 
George M'Dowell, M. A., F.T.C.D.; Samuel Downing, C.E., LL.D.; 
John B. Doyle, Esq. ; Dominick M'Causland, Esq. ; John R. Einahan, 
M. D. ; G. V. Du Noyer, Esq. ; Alexander H, Haliday, M. A., F. L. 8. ; 
Rev. Joseph Carson, D. D., F. T. C. D. ; Alexander Carte, M. A., M.B. ; 
John Ball Greene, Esq. 

The Society then adjourned till 9 o'clock. 

ADJOURNED ANNIVERSARY MEETING, FEBRUARY 10, 1868. 
LoBi) Talbot be Malahibe in the Chair. 

The following addition to the By-Laws was proposed and adopted : — 

" Any person residing as ahove, who shall have paid an admission fee 
of £5, shall be at liberty to compound for his annual subscription of 10*., 
by the payment of a further sum of £5." 

Charles Cotton, Esq., University Club, 8tephen's-green, was pro- 
posed by Professor Haughton, and seconded by Professor Galbraith. 

Lord Talbot de Malahide then read his Annual Address, at the con- 
clusion of which he retired from the Chair, which was then taken by 
Prof^sor Haughton. 

A vote of lianks to Lord Talbot for his distinguished services to this 
Society during his Presidency was mored by Dr. Apjohn, which was 
seconded by iftofessor Galbraith, and carried by acclamation. 

Dr. Wright moved, and D. M'Causland, Esq., seconded, that tho 
Address be printed. Carried. 

The Society then adjourned to March. 

ANNUAL ABBKESS. 

Gentlemen, — Our Society was formed in 1831, and has continued ever 
since with varied fortunes, but with a constant accession of scientific 
strength. I believe I can congratulate you on the prospect of increased 
efficiency, and of a larger sympathy on the part of the public I feel it 
a high honour to have been elected for three years to fill this Chair, par- 
ticularly as it fell within my functions to preside at the Geological Sec- 
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Hon of the BritiBh Associatioii during their meeting in this city, one 
which has equalled most of its predecessors in brilliancy and interest. 
However, it is right that a change of officers should take place, and I 
rejoice to find that so distinguished a philosopher as Professor Haughton 
has consented to act as President during the current year. Although 
my other Yocations may prevent me from attending the meetings as often 
as I could wish, I shall dways be most anxious to watch the progress of 
the Society, and to assist it in every way that lies in my power. The 
Beport of the Council contains all the statistical facts relating to our 
numbers and oar finances ; and here I shall confine myself to urge upon 
every member the importance of his acting as a recruiting-sergeant to 
enlist all likely persons, — ^not holding out to them, however, a reduced 
standard, but the prospects of glory in the fields and battles of our 
war^e science. 

fortunately, we have not to deplore the loss of so many of our mem- 
bers as duriog the last year ; but there is one which I cannot pass over 
without enlarging somewhat upon this melancholy theme, as he was one 
of our oldest, most zealous, and useful Mends. Por many years I have 
been on terms of intimacy with him, and to him I owe what interest 
I have taken in the pursuit of Zoology. 

Dr. Ball was a native of the county of Cork, and thanks to his Mend, 
Mr. Kobert Patterson, we have a detailed account of his career in the 
last number of the *' Natural History Review." I shall, therefore, on 
the present occasion be more brief than I should otherwise have been. 

He was bom at the Cove of Cork, in 1 802. His family lived at Youghal, 
and there he spent those parts of his youth which were not devoted to 
school. He appears to have been a self-taught naturalist, and Mr. James 
White, of BdHtore, at whose school he was principally instructed, en- 
couraged this propensity. It is much to be regretted that he was not 
enabled to follow some independent profession, instead of being bound 
during all his active life by the trammels of office. He doubtless could 
have distinguished himself in almost any line. It was through the in- 
fluence of Ms kind patron, the late Duke of Devonshire, he obtained, in 
1827, the clerkship in the Castle of Dublin, which he retained until his 
superannuation in 1852. A more indefatigable public servant never 
ensted, nor one more intelligent and faithful to his trust ; and I venture 
to say that there is not a more disgraceM specimen of the bureaucratic 
style than the following sentence : — ^Mr. Ball is placed on the retired 
list on the ground ''that he devoted much attention to scientific pursuits, 
and that it was not expedient that public servants should be thus occu- 
pied." Before this time, and subsequently to his superannuation, he 
was busily engaged in other public departments that had not the same 
antipathy to science. In 1851 he was appointed Secretary to the Queen's 
University ; in 1854, Secretary to the Joint Committee of Lectures ; in 
1855, Assistant Examiner for Ireland to the Civil Service Commission ; 
and he continued this arduous duty till the close of his life. 

He acted as Secretary to the Dublin Zoological Society for more than 
twenty years, and it is mainly owing to his exertions that this useful 
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body was kept alive duiing the years of &znine and difficulty, amid the 
apathy of the Irish public It must have been a heartfelt gratification 
to him to see it placed at last on a secure and firm basis by a small Qo- 
vemment grant of £500 a year, which it at present receives. 

In 1853 he was the founder of the University Zoological and Bota- 
nical Association, which has been so useM a recruiting body of young 
and zealous naturalists. 

Dr. Ball was elected a Member of the Eoyal Irish Academy in 1835, 
and a Member of Council in 1838. He acted for many years, and died 
Treasurer of that distinguished body. 

He was elected a Member of the Eoyal Dublin Society in 1834, and 
in 1854 a Member of Council ; he was also a Member of the Council of 
the Statistical Society £rom its foundation in 1847. 

He joined our Society in 1835, and was always an active member. 
In 1837 he was elected on the Council, and in 1852, President. "We are 
also greatly indebted to him for his imremitting support during those 
dreadM years when society itself seemed rocking at its base. His ex- 
tensive knowledge of Natural History was of great value, particularly 
when Palseontology assumed its proper position as the right-arm of Geo- 
logy. His courtesy and affectionate demeanour to all was most remiurk- 
able, and only to be equalled by his great modesty. In the '' Journal'' 
of our Society he wrote occasionally in illustration of those questions 
where Natural History throws light on Geology ; but it is much to be 
regretted that he had so little time and leisure to mature and peipetuate 
the information with which his mind was stored* 

It was chiefly through his exertions that we were induced to offer 
our Collection to the University of Dublin. It now forms the nucleus 
of that noble Museum. Dr. Ball was appointed Curator, and during 
many years devoted a considerable portion of his leisure to its classifi- 
cation, and the preparation of numerous valuable specimens and casts. 
The skeletons of the Cervus msgaeeros are the most complete in existence, 
and evince his great skill in tj^e art of museum arrangement. 

He was appointed President of the Zoological Section of the last 
Meeting of the British Association; but it was not the will of God that he 
should witness another meeting of that body. He died suddenly on the 
SOth of March, and most of us had the melancholy pleasure of accompa- 
nying his remains to Mount Jerome Cemetery. 

He has left a chasm in our ranks which will not be easily filled. 
May his surviving family enjoy every kind of prosperity, and may his 
sons follow in his steps! 

I think the most convenient course for me will be to notice briefly 
the most remarkable papers which were submitted to our Section of the 
British Association. There are some few notices of a general nature 
which I may introduce in a separate paragraph, and I will reserve to a 
later period the discussion of some of those intestine questions which 
have produced so much interest on this side of the channel. I do not 
conceive that I am called on to give anything like a general view of the 
progress of Geology in other countries, as we know the conscientious 
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manner in which the present President of the London Geological Society 
discharges this arduous duty. 

As fkr as G^logy was concerned, we have every reason to be satisfied 
with the intellectual fare which was provided for us. There was a 
goodly gathering of congenial spirits; and although, to my deep regret, we 
missed the well-known and revered faces of Buckland, of Delabeche, of 
Gonybeare, of Greenough (who no longer belong to this earth), and also of a 
Sedgwick, a Murchison, and a Lyell, we were gratified with the opportu- 
nity of making the acquaintance of many of the young and rising followers 
of the science, and some of the celebrities of America and Continental 
Europe. Above alt, it must have afforded you all the sincerest pleasure 
to welcome again to these shores General Portlock and Mr. Oldham, who 
both filled this Chair with such success, and who now, as you are 
doubtless aware, are respectively placed in the honourable and respon- 
sible situations of President of the Royal Geological Society of London, 
and Director of the GFeological Survey of India. 

We have been honoured by the visit of Messrs. Schlagintweit, who 
have been so long engaged under the King of Prussia and the East India 
Company, to their mutual honour be it spoken, in investigating the na- 
tural history and physical peculiarities of India; also, of the twolSx)fessora 
Rogers, who have imparted to us such valuable and novel information 
on the geological structure of the United States of America, particu- 
larly in relation to the Geological Map of Pennsylvania which has been 
prepared under their direction ; and Professor Mallet, who has exhi- 
bited and explained that truly masterly production, the Geological Map 
of the State of Alabama. 

Mr. Fox's paper on the ''Temperature of Mines,*' forms the sequel to 
a series of observations, which, for the last twenty years and upwards, 
has occupied his attention. It is truly refreshing to see such long sus- 
tained perseverance in the pursuit of scientific truth. 

Sir Roderick Murchison, though not with us corporally, has sent 
HB a valuable paper on the crysttdline rocks of the N. W, Highlands, 
which he proves on fossil evidence to be of lower Silurian age. 

Professor Harkness continues his observations on the triassio forma- 
tion of the south of Scotland and N. W. of England, which appears to 
harmonize more with the continental deposits than any other within 
these isles. He also read papers on the lower sedimentary rocks of 
Cumberland, and on the dolomitization of rocks in the vicinity of Cork. 

Professor Phillips gave us one of his graphic sketches of the iron- 
stone beds of the Olites of Yorkshire. 

Professor W. B. Rogers exhibited some good photographs of that 
peculiar and characteristic Palaeozoic fossil, the Paradoxides. 

I beg to call your particular attention to our member, Mr. Robert 
Mallet's "Report on Earthquakes." He has for many years studied these 
phenomena, and explained them by those great cosmicaL theories to which 
the powers of analysis and pure mathematics have been so successfcQly 
applied. We must all rejoice to hear that he has been dispatched, under 
the sanction of the Royal Society, to inquire into the circumstances 
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attending the almost unexampled physical disturbances in Southern 
Italy. 

Another great question in Physical Geology, the subject of slaty 
cleavage, has also been well discussed. Professor Sedg^ck and Mr. 
Sharpe have long since propounded theories to explain these properties 
of rocks. But it is only within a recent period that the Baconian system 
of induction has been systematically brought into action in order to 
afford a rational solution of them. Mr. Sorby has most minutely ex- 
amined slaty rocks under a powerful microscope of 400 linear, and he 
comes to the conclusion that pressure in a direction perpendicular to the 
direction of the cleavage planes is sufSicient to account for these pro- 
blems. He observes : — " In cleaved rocks, whether we examine the 
diminution in distance between any two points lying in the line of 
pressure in contorted beds, the dimensions of the beds in different parts 
of contortions, the organic remains, the green spots, or the very minute 
rounded grains of mica, we find most conclusive evidence of an elonga- 
tion in the line of dip of cleavage, and of a great compression invariably 
in a line perpendicular to the cleavage.*' 

Professor King has also confirmed this view by comparison with the 
views observed in crystallized minerals. 

Professor Haughton also has come to a similar conclusion, by a 
study of the distortion to which fossils are so frequently liable in slaty 
rocks. He has accurately measured the angles which they form to the 
planes of cleavage, and has thence deduced the following laws : — 

1st Law. — If the trace or intersection of the plane of cleavage and 
plane of bedding be drawn, the greatest distortion or elongation of the 
fossils lying in the plane of bedding is parallel to this intersection. 

2nd Law. — The distortion of fossils produced by cleavage, estimated 
in a given direction, such as parallel to the intersection of the planes of 
cleavage and bedding, varies with the angle between these planes, being 
greatest when the angle is greatest, and least when the angle is least. 

3rd Law. — The compression in a cleaved rock is greatest in a direc- 
tion perpendicular to the planes of cleavage. 

These positions are illustrated in the Rev. Professor's papers by some 
very interesting drawings of distorted fossils from the Carboniferous 
Limestone. 

Professor H. D. Rogers, however, does not entirely subscribe to these 
views, for in a learned paper by him, published in the Transactions of 
the Royal Society of Edinburgh, '* On the Laws of Structure of the more 
disturbed zones of the earth's crust,** he adheres rather to the theory of 
Professor Sedgwick, and conceives that "cleavage is a change brought 
about by the parallel transmission of planes or waves of heat, awaken- 
ing the molecular forces and determining their direction." 

Mr. Hopkins has also contributed some experimental researches on 
the conductive powers of various rocks, and the bearing of the results 
upon theories of terrestrial temperature. It is by the accumulation of 
such facts as these that we shall ultimately be led to the construction of 
a true and philosophical theory of the earth. 
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It is satis&ctory to find one of our Professors, Mr. Hennessy, grap- 
pling with one of these arduous questions of mixed mathematics, and at- 
tempting to calculate the forces capahle of changing the sea-level during 
different geological periods. Arguing on the supposition that the crust 
of the earth underwent a change of volume on the gradual cooUng of its 
surface, and that a change of the ellipticity would be the consequence, 
he concludes that a very considerable alteration of the sea-level would be 
the inevitable result. 

Mr. Oldham gave us a general view of the geology of India. It is 
a gigantic subject^ and the great scale on which tiie principal formations 
in that countiy are to be seen must ultimately be most important to the 
progress of our science. We are under the greatest obligations to the 
late Mr. Greenough, one of whose last works was the pubHcation of his 
Map of India ; like the similar Map of Great Britain, it will form the 
groundwork for all future inquirers. But in so vast a country, and one 
which contains so many large tracts, as yet but little known to the na- 
tives themselves, it will require many years of careful exploration before 
the true nature and extent of the different strata can be accurately de- 
termined. Mr. Oldham's work has, doubtiess, been arrested by the 
deplorable events which have recentiy occurred in that country, but we 
must hope that general tranquillity will soon be restored, and that the 
Sepoy will soon rank with the Sivatheria and other extinct animals. 

We are also indebted to the Cavaliere Meneghini for an interesting 
paper on the Palaeontology of Tuscany. Itself the birthplace of this 
branch of our science, it appears that there are not wanting patient 
inquirers to assist Professor Sair in following up and correcting the con- 
clusions of the distinguished Brocchi. 

Mr. R. Goodwin Austen, whose researches on the chalk and underly- 
ing formations have created such interest, favoured us with a communi- 
cation on the occurrence of a granite boulder in the chalk. 

Dr. "Kinahan, the Eev. Mr. Symons, Mr. BaUy, Mr. Salter, Mr. Page, 
have made some valuable palaBontological communications. 

Palaeontology is now assuming so important a position in the world 
of science, and so many valuable discoveries are continually rewarding 
the researches of our English Mends, that it may not be uninstructive to 
enumerate some of the more remarkable results during the past year. 

Professor de Mulct describes the discovery, by Messrs. TJhlmann and 
Jahn, of remains of the gigantic elk ( Cervus euryceros or megaceros)^ 
in association with the works of human industry. They were found in 
1856, near a small lake near Mooscedorf (Canton of Berne), which was 
being drained, in a bed of peat three or four feet thick, together with 
fragments of pottery, stone chisels, stone arrow-heads, pieces of cut 
bones, and peif orated bears' teeth, without any trace of metallic objects, 
and also carbonized grains of barley. There were also found in the same 
locality many fragments of bones both of domesticated and wild ani- 
mals, viz., homed cattie, horses, swine, dogs of various sizes, goats, 
sheep, cats, elks, stags, aurocks, bears, wild boars, foxes, beavers, tor- 
toises, as well as several birds and other animals still undetermined. 
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These details are interesting in order to determine the age of this animal, 
which appears to have evinced so remarkable a partiality for the climate 
of this country. 

Captain Spratt, R N., discovered in a tertiary formation at Salonica, 
of fre^- water origin, some fossil vertebrsB of a serpent. Professor Owen 
considers it an extinct species, different from any of those existing at 
present in the south of Europe ; and that it was between ten and twelve 
feet in length. The vertebrae offer many points of resemblance to those 
of the rattlesnake and viper, but there are no certain grounds for the 
conclusion that it was a poisonous reptile. The traditions of ancient 
Greece point to large serpents, and the discovery of these remains sug- 
gests the importance of attempting to trace in the superficial deposits of 
that country evidences of the existence of the lion or other large beasts 
of prey, which Hercules and the other heroes are said to have destroyed. 

Professor Owen describes some bones of the Dichohure ovina, an 
anoplotherioid quadruped from the upper eocene marl of the Isle [of 
Wight ; also some remains of the Dichodon cusptdatus, an extinct mam- 
mal from the eocene sand of Hudwell, Hants, and also at Alum Point, 
in the Isle of Wight. 

Dr. Falconer describes two species of Plagiaulax from Purbeck. This 
is a marsupial animal, and is only one among many species of extinct 
mammalia, the exuviae of which have been found in the dirt-bed of Purbeck. 
It is to be hoped that this locality will be adequately examined and 
illustrated, as Mr. Becclcs, resident there, is a most valuable practical ex- 
plorer, and a systematic discription of the remains found there by Profes- 
sor Owen would be of the utmost value. To omit minor discoveries, 
Messrs. Wyvillc Thomson and Salter describe several new varieties of 
the Acidaspis from the Silurian strata of Ayrshire and Shropshire. 

Mr. J. W. Kirkby also describes some curious Crustaceans and 
Chitons from the Permian strata of Durham. 

I cannot conclude this part of the subject without alluding to the 
remarkable paper by Dr. Falconer, read before the London Geological 
Society, on the different species of Mastodon, particularly those found in 
the British strata. He draws a marked distinction between the Mas- 
todon angustidens and Mastodon arvemensis, contrary to the views of 
Cuvier and Owen. The former he considers peculiar to the miocme 
strata, the latter to the pletocene. He further concludes : — 

1. That the Mastodon remains, foimd both in the fluvio-marine or 
Norwich crag, and red crag, belong to the pUiocene form. Mastodon 
{tetralophodon) arvemensis. 

2. That the mammalian Faima of the Jluvio-marine crag bears all 
the character of the pleiooene age, and is identical with the suh-Appennine 
pleiocene Fauna of Italy. 

3. That the red scad Jluvio-marine crags, tested by their mammalian 
Fauna, must be considered as beds of the same geological age. 

It is very much to be desired that Dr. Carte, or some person equally 
well qualified, would imdertake the publication of a monograph of the 
Irish fossil mammalian remains. 
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I shall now touch upon some subjects more closely connected with 
Irish Geology ; and, in the first place, I rejoice to find that Professor 
Haughton is not relaxing in his inquiries as to the mineral composition 
of the Irish rocks. 

He read to us a paper on the Silioeo-felspathic Bocks of the south of 
Ireland, which affords some remarkable results. These rocks are situ- 
ated in the mining district of Ovoca, and county of Wicklow ; in the 
district of Bonmahon, county of Waterford ; and also in the neighbour- 
hood of Killamey and Kenmare Bay, in the county of Kerry. They re- 
semble much in chemical composition, though not in appearance, the 
elvans of Cornwall, and the miners consider that they have an equally 
favourable effect on the mineral lodes. They are, however, frequently 
deposited in stratified beds, conformable to the slates and felspathic ash- 
beds in which they are situated. Professor Saughton has analyzed with 
his usual care several specimens of these rocks, and the conclusions he 

comes to are as follows : — 

Percent. 

Bell Bock, Vale of Ovoca — Quartz, 45*54 

„ „ Orthoclase felspar, .... 54*16 



99-70 



Bocks of Bonmahon, Co. Waterford — Quartz, . . . . 40*81 
„ „ Orthoclase felspar, 57*19 

„ „ Carbonate of lune, 1*81 



99-81 



Benaunmore, county of Kerry. 

This rock is columnar trap — Quartz, 20*51 

Orthoclase felspar, .... 77*85 



>> tf 



98*36 

Professor Haughton mentions, in connexion with these rocks, a fact 
of great interest to the student of Irish antiquities and ethnology. On 
examining, with Mr. Wilde, the collection of stone implements in the 
Museum of the Boyal Irish Academy, these siliceo-felspathic rocks appear 
to have been carefully sought out by the makers, and there are very 
few specimens in that large collection which cannot be identified as 
made of Irish rock. There are, however, some stone implements from 
Jamaica, formed of the same kind of stone, which, for its hardness and 
toughness, would appear to be peculiarly adapted for such purposes. 

Mr. Du Noyer read a paper on the Junction of the Slate and Granite 
at Killiney. 

Dr. Clarke, a paper on the Alterations of Local Level near Waterford* 

Mr. Baily, a detailed account of the Eossils collected by the Oeologi- 
cal Survey in the Carboniferous Bocks of the county of Limerick. 
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Mr. Wynne, on the Structure of the Galtees. 

Mr. G. H. Kinahan, on the Trap of Yalentia Island ; and Dr. Einahan, 
on the Zoological Eelations of Bray Head and Howth. These were all 
interesting papers, particularly the latter. 

There has been, as all geologists are aware, considerable discussion 
as to the subdivision of the Carboniferous System of Ireland. Until 
lately, Dr. Griffith's classification of these rocks was undisputed; but 
Mr. John Kelly has lately given great attention to the subject, and I am 
sure that you will not consider your time wasted in considering the ar- 
guments on both sides of this important question. 

Mr. John XeUy, in a paper read before this Society, considerB that 
the— 

1. Old Eed Sandstone, 

2. Carboniferous System (Carboniferous Slate, &c.), 

3. Limestone, 

4. Coal series, 

are all subdivisions of one great formation, in the ascending order, in 
which the whole series from the beginning to the end was deposited, 
without any great catastrophe in the succession. They are all parallel 
one to the other ; they rest unconformably on the inferior or underlying 
rock, and are covered unconformably by the overljring rock ; the fossil 
evidence also confirms this view, as the lowest member of this formation, 
the Old Red Sandstone, contains organic remains common in the mountain 
limestone. 

In this formation there is not included a deposit, called by Mr. Kelly, 
JBrownstone, and which has been associated with the Old Red Sandstone 
or Devonian rocks of the English geologists. Mr. Kelly considers this 
rock to form a connecting link, if not an actual member, of the Silurian 
Palaeozoic rocks, and to be in no way connected with the true Old Red 
Sandstone. 

This forms one part of Mr. Kelly's maxim, and here there is not 
much difference of opinion. 

In the next place he refers to Dr. Griffith's subdivision of the true 
Carboniferous rocks. 

Dr. Griffith divides them as follows, in the ascending order : — 

1. Yellow Sandstone. 

2. Lower Limestone. 

3. Calp, alternating with black shale and sandstone, and said to be 
at Bundoran 1 700 feet in thickness. 

4. Upper Limestone. 

Mr. Kelly considers that there are good grounds for interpolating a 
series of Carboniferous Slates between the Limestone and Old Red Sand- 
stone, which would correspond with the Yellow Sandstone of Dr. Griffith; 
but he thinks that there should be only one Limestone, and he utterly 
objects to the existence of the Calp, 

In order to make out these propositions, he contends, on stra- 
tigraphical grounds, that the two limestones are one, separated by 
a succession of faults, and that the Calp in the neighbourhood of 
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Bundoraa is a portion of the Old Red Sandstone. The great mass of 
Calp d^ciibed in Dr. Qriffith's Geological Map as extending over the 
Slieyebeagh mountains from Dimgannon to lioiaskea, he places in the 
coal-measures, as he does also the Calp of the counties of Duhlin, Meath, 
Kildare, and Westmeath, and also of the south of Ireland. His argu- 
ments chiefly apply to the yicioity of Bundoran, and both he and Dr. 
Griffith seem to have placed the r^ult of the issue chiefly on the result 
of an examination of the carboniferous rocks in that district and in the 
N. E. comer of Lough Erne. Mr. Kelly has traced what he considers 
to be the line of the Old Red Sandstone, and contends that throughout, 
where the shales and sandstones of the Calp are introduced, there is 
ground for supposing that they belong to that formation, and underlie 
file tme Carboniferous System. The difference of level between the lime- 
stones north and south of Bundoran he ascribes to a great fault which 
has thrown down the northern strata to the extent of nearly 1500 feet. 
As a proof of this he adduces the difference between the level of the base 
of the Millstone Grit on Sheanhill, on the south side of Lough Erne, and 
the same rock at Portinode, on the north side. The actual difference of 
level would be about 1000 feet, and he calculates that, in consequence of 
the rock dipping south, there is a downfall of about 1500 feet. 

The lithological character of this formation appears to vary so much 
in different localities, and it has been subject to so many metamorphic 
agencies, that on this ground it would be difficult to find any safe ground 
of distinction. It is to be regretted that Mr. Kelly has not made more 
use of fossil evidence in order to elucidate this intricate subject. 

Dr. Griffith, in his reply to Mr. Kelly with respect to the great fault 
alluded to says : — 

'' No doubt there is a fault of trifling character, having a north and 
south direction, visible near the coast of Bundoran ; but in this case the 
strata on both sides belong to the same Calp series, while its north and 
south direction contributes nothing towards sustaining Mr. Kelly's as- 
sumption of the great fault extendmg westward from Lough Erne to the 
sea coast near Bundoran ; and the only argument he has brought forward 
in support of his opinion is, that the level of the Millstone Grit at Shean- 
hill, on the south side of Lough Erne, is 1135 feet above the sea, while 
the Millstone Grit on the north side of Lough Erne is only 150 feet above 
the sea ; and, arguing on this difference of level of 985 feet, he assumes 
that a downthrow of about 1000 feet has taken place between the north 
and south shores of Lough Erne. But Mr. KeUy's basis for the argu- 
ment has no foundation, because the strata on the north side of Lough 
Erne consist of Yellow Sandstone and not Millstone GfritJ* 

As I am not aware of any answer from Mr. Kelly to this statement, 
I presume it sets at rest this part of the question. 

Dr. Ghiffith, in further conflrmation of this theory, gives some very 
instructive sections :— 

1. From Butler's Bridge, county of Cavan, and extending westward 
by Beltnrbet to Slieve Bushan Mountain, crossing Cuilcagh Mountain, 
the valley of the Shannon, Lackagh and Benbo Mountains, and termi- 
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nating at the sea-shore at the western base of Benbulben Mountain. 
This extends for fifty miles. 

In this case we have a succession of concentric circles, each sur- 
rounding the other, in an ascending order from the Lower Limestone by 
the Calp to the Upper Limestone. 

2. Another section gives the district between Bundoran and Bally- 
shannon, and exhibits a similar overlapping of the Carboniferous strata 
round Dartree Mountain. 

3. In order to disprove Mr. Kelly's views with respect to Slievebeagh 
mountains, Dr. Griffith exhibits a section from Lisbellaw, in the Silurian 
strata, across the valley of Clogher, thence over the Slievebeagh Moun- 
tains, it then crosses the Carboniferous Limestone valley of Monaghan, 
terminates in the Silurian strata of Scot's House, west of the town of 
Monaghan. This section very clearly demonstrates the relative poation 
of the Carboniferous beds. 

Professor Jukes, in his paper on the Calp of Kilkenny and Limericki 
strongly confirms Dr. Griffidi's views with respect to those rocks by him 
called Calpy and by Mr. Kelly ascribed to the coal-measures. 

He divides the Carboniferous System of Limerick and Kilkenny into 
three divisions, of which Calp forms the central one. It is distinguished 
fix)m the other two by its black colour, the others being gray ; it also 
contains but few fossils, those that are found in it resemble in character 
those found in the upper and lower rocks. A section through GK>wraii 
would give the following results : — 

Feet 

Thickness of the Limestone, 1000 

Middle or Calp Limestone, 100 

Lower Limestone, 1000 

Another section between Pallaskenry and Foynes would give : — 

Feet 

Upper Limestone, 250 

Calp, 1400 

Lower Limestone, 1500 

Professor Jukes suggests that the great thickness of the Dublin Calp 
may be owing to the thinning out of the upper Limestone, and that the 
coal-measure shales may rest on the Calp of the central counties with- 
out the intervention of any upper Limestone. 

I think there can be now very little doubt of the existence of the 
Calp, and although we may be compelled to diifer with Mr. Kelly as to 
his views on this subject, we must feel obliged to him for the inde- 
pendent manner in which he has stated his opinions, and for having 
brought to the test of discussion the accuracy of one of the most impor- 
tant land-marks in Irish geology. We all owe a deep debt of gratitude 
to Dr. Griffith for his Map of Ireland, and the multifarious information 
which he has given us upon all subjects connected with it. 
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Messn Jokes and Du Noyer contributed to the Geological Section 
two joint papers : — 

1. On the geology of an interesting neighbour, Lambay. Although 
noticed some years since by Mr. Hamilton, its structure, I belieye, 
was never before minutely and accurately described. 

2. On certain rocks found between the bays of Tralee and Bantry. 

This latter paper has reference to a subject brought before the As- 
sociation by Dr. Griffith, and there are also two other papers, one by Mr. 
Wynne, on the Galtees, and another by Mr. Joseph O'Eelly on a sec- 
tion across SHevenamuck Mountain, which have a very close connexion 
with Dr. Griffith's paper. 

On the sedimentary rocks of the south of Ireland, some beautiful 
iUustratiTe sections were exhibited at the meeting. 

It appears, in the words of Dr. Griffith, that the Old Red Sandstone 
strata, oonsi sting of alternate beds of red and green shales, red sandstones 
and conglomerates extend more or less continuously in an east and west 
direction, through the counties of Tipperary, Limerick, and Cork. We 
find the Old Red Sandstone lying conformably below the Lower Lime- 
stone and Yellow Sandstone of the Carboniferous System, and resting on 
the upturned edges of the Silurian rocks in an unconformable position, 
till, reaching the Old Eed strata in the county of Kerry, they are found 
preserving tiie same relative position to the brownish-red grits, and the 
red, green, and purple clay-^tes of the Dingle district which conform 
to and overlie the fossiliferous Silurian rocks of Ferriter's Cove ; these 
bemg again overlaid unconformably on the western shore at Sybil Head 
by the beds of the Old Bed series. 

Dr. Griffith considers that these Old Eed Sandstone beds should be 
associated with the Carhoni/erous System, to which they are conformable, 
rather than the Devonian System, which can hardly be said to have been 
yet found in Ireland. In tius view all the working geologists of Ireland 
seem to agree. 

There is, however, very great difficulty in determining the age of 
the grits and slates on which these rocks rest in the Dii^le district. 
They are conformable to strata at Ferriter*s Cove, which have been 
proved distinctiy to be Upper Silurian from the fossils contained in them, 
but they resemble in appearance and composition the grits found to the 
south of Castlemaine Harbour, and which have been called by Professor 
JukeSy the OUngariff Orits ; and these grits are quite conformable to the 
shales of the Old Bed Sandstone and the beds of the Carboniferous Sys- 
tem which overlie them. This is a difficulty which as yet has received 
no solution, and presents one of the greatest puzzles in idl local geology ; 
and, notwithstanding all that has been said and written on this subject, 
I cannot conclude better than by recommending our enterprising and 
earnest young friends to hasten with the fine season to the south of Ire- 
land, and to work at these mountains until their history is clearly un- 
ravelled and explained. 

jovBK. exoL. soc. nuB.^-voL. vm. x 
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ON A FOSSIL elephant's TOOTH OBTAINED FHOM THE EXCAVATION OF THE 
DOAB CANAL, IN UPPEB INDIA. BY ALEX. CABTE, M. A., M. B., M. B. I. A. 

In the November Number of the " Journal of the (xeological Society of 
London/* Dr. Falconer, who is, perhaps, the highest authority we have 
on Indian PalsBontology, remarks in the introduction to his paper " On 
the species of Mastodon and Elephant occurring in the fossil state in 
Great Britain,'* — that " it is of the highest importance to Geology that 
every mammal found in the fossil state should be defined, as regards, 
first, its specific distinctness ; and second, its range of existence, geogra- 
phically and in time, with as much exactitude as the available materials 
and the state of our knowledge at the time will admit. Every form 
well ascertained becomes a powerful exponent (i. e. to the geologist), 
while, ill determined, it is a fertile source of error." And again : — 
** There is a subordination in the value of the (palaeontological) evidence : 
the higher the form in the scale of organization, the more weighty is the 
import of its indication.** In the conclusion of his paper Dr. Falconer 
observes that *' the Molluscahave unquestionably been wielded as a most 
powerful exponent of geological chronology, and of the successive phy- 
sical changes which have taken place on the surface of the earth. But 
it will hardly be denied that the evidence presented by mammalian re- 
mains, when obtained in sufficient variety and abundance, is of greater 
significance as a test of contemporaneous formations in geology, or the 
reverse.** The importance, as will be seen fix)m these quotations, that 
Dr. Falconer attaches to the evidence afforded by mammalian remains, 
involving, as a matter of course, investigations in comparative anatomy, 
has mainly influenced me to enter upon the identification of a 
fossil tooth, for the exhibition of which this evening the Society is 
indebted to the kindness of my friend, Mr. Tufiiell, who, in a letter to 
the Rev. Professor Haughton, has given the following particulars : — 
'* I procured the fossil tooth at Kumaul (among many other remains of 
deer and different animals), which is situated in Upper India, at about se- 
venty miles fix>m the foot of the Himalayas, and those fossils were obtained 
in an excavation which Sir Proby Cautley had made through that dis- 
trict, of which it is the most important public work, being well known 
as the Doab Canal.** 

Before entering upon the identification of the specimen, it maybe advi- 
sable to observe that, according to Dr. Falconer, Mastodon and Elephas are 
Proboscidean genera, so closely allied, as to require for the determination 
of their several species scarcely any reference to the general character of 
their comparative osteology, the method of diagnosis which he adopts 
being solely dependent upon the distinctive characters which the teeth 
and jaws present. I may further allude to Dr. Falconer's method of 
subdividing the before-mentioned genera, to the latter of which he at- 
tributes three subgenera ; namely, first Ste^odon, comprising the species 
CUftiif homhifrons, Ganesa (?), and ifisignis. It is through this subgenus, 
by its species Clifbii as a link, that Dr. Falconer thinks the genus Ele- 
phas remerges into the genus Mastodon., To the second subgenus, Lox- 
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cdofiy of which the African Elephant is the living t3rpe, the species 
planifroM, m&ridumalis, priseua, and Africanus are allotted; while the 
third subgenus, termed Shulephoi, comprises the Hving Asiatic or true 
Elephant, the species Si^sudrieus, antiquus, Namadiciu, Columbia Indi- 
eu8, ArmeniacuSy and primi^enitu. 

It is to the subgenus Loxodon I would refer the specimen under con- 
deration, and I have little hesitation in identifying it as belonging to the 
species ^^t/rofM. The longitudinal axial clefts interruptedly dividing 
the plates of enamel, their number and circular dilatation in the middle, 
with their proportional vertical elongation and cuneiform shape, as also 
the relations existing between the three dental constituents, with the mo- 
derate crenulation of the enamelled edges of the plates, indicate, I should 
say with certainty, the species to which I have referred. Though it is 
a point of comparatively minor importance, it were to be wished that 
the definition of the in£radental foramina had been less obscure, and 
had the symphysis which connects this portion of inferior maxillary 
bone with the left ramus been attached, I should have been bett^ 
pleased. I may also mention, as an additional means of identification, 
that the fossa between the coronary and alveolar apophyses corresponds 
in width to that of the Loxodon planifronsy as represented in Cautley and 
Falconer's beautiM illustrations (** Fauna Antiqua Sivalensis:" Lon- 
don, 1846). 

The importance of identification of such specimens as that before us 
will appear, whether we regard the comparative neglect into which the 
subject has fallen, or the poverty, I regret to say, of our public collec- 
tions in this city with respect to remains of this class, not only fossil, but 
recent ; and though I feel that I am unable to direct your attention to 
anything having the charm of originality, I cannot yet suppose that my 
endeavours are wholly useless or without interest ; in fact, I think every 
accurate determination, no matter how humble its character, is of scien- 
tific value. In point of interest it will be remembered that in the 
Loxodon planifrons we have a starting-point, from which the extremes 
of a scale of organization radiate, and, as jt were, afibrds a stepping- 
stone or passage which conducts us directly from the regions of life into 
the chambers of the ancient dead : on the one hand, namely, from the 
Atfrican Elephant to the SUgodon tnsignis, which, as already mentioned, 
by the Steg. Cliftii, passes into Mastodon proper ; and, on the other, 
through the extinct Euelephas Sj/mdrtcus, into the Asiatic Elephant and 
fossil Mammoth* 

It is scarcely necessary to remark, that the chief feature by which we 
are conducted on either side is the comparative elongation or depression 
of the conical or cuneiform segments of Loxodon into the pyramidical 
plates of Stegodon as we descend, and into those which display the pec- 
tinated or deeply lobed forms of Euelephas in the ascending scale. It 
is out of place to enter into such details as the numerical increase or 
diminution, as well as thinness of the ridges in the several graduating 
species, with other particulars less important as unsuitable to the pre- 
sent purpose, the mere mention of them being sufficient to indicate the 
extensive nature of the entire subject. 
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In conclusion, I haye only to snggest that it may not be impoBsible 
that some such law as is observable in the sncceesion of the Ftoboed- 
dean org^anization may ultimately apply in completing the great struc- 
tural sequence, not only of Mollusca, but of vegetable life, as we find 
that living Mammalia are frequently intercalated as gradational links 
between extinct fossil species, as in the case before us of the interposi- 
tion of the African Elephant between the extinct forms of pkmifrom 
and Mffsudricus, or that of the Indian Elephant passing upwards and 
downwards by Namadictu into Sy$uiricu9, and again into the extreme 
of the series JElepha* primigerUtu, 

The geographical distribution of these fossils will form anotber sub- 
ject worthy the attention of future inquirers, and, however invaluable 
the systematic geological arrangements to which we are at present so 
much indebted for the regularity and harmony which we experience in 
our pursuits, it is yet not improbable, and is even to be expected, that 
as Palseontology, especially that of mammalian remains, advances, modi- 
fications will take place as regards our ideas of geological epocbs, which 
will not have the effect of rendering us less gratefrd for subdivisions of 
formations by which we have hitherto profited, notwithstanding that 
they may have been, from the very nature of the case, insufficient ifx 
scientific precision. 
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GENERAL MEETING, WEDNESDAY EVENING, MARCH 10, 1858. 
Rev. Pbofbssob Haxjohtok, Pbbstdent, in the Chair. 

The Minutes of the last Meeting were read and confirmed. Donations 
were announced, and thanks voted. 

The following gentlemen were elected Members of the Society : — 
1. J. Birmingham, Esq., Millbrook, Tuam, proposed by J. Beete Jukes, 
Esq., and seconded by G. Sanders, Esq. ; 2. M. Alphonse Gages, Curator 
of Museum of Irish Industry, Stephen' s-green, proposed by J. Beete 
Jukes, and seconded by G. Sanders, Esq. 

Db. E. Pekcivax Weight read a paper by Pbofessoe Einahan — 

ON THE ORGANIC RELATIONS OF THE CAMBRIAN ROCKS OF BRAT (COUNTT OP 
WICKLOW) AND HOWTH (COIJNTY OF DUBLIN) ; WITH NOTICBS OF THB 
HOST REMARSABLE FOSSILS. 

It is necessary to premise that this paper, or at least the subject-matter 
of it, was read at the recent Meeting of the British Association, and also 
embodies three communications of mine laid before this Society last year, 
but not published. I do not now seek to establish £iuy theories, but 
simply to recapitulate the results to which an examination of the loca- 
lities of Bray Head and Howth, together with a careful comparison of 
the remains with recent allied forms, have led. The age of the formation 
is admitted, I believe, by all, and, therefore, may be assumed as proved. 
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The two headlands, Bray and Howth, embracing^ as it were, between 
tiiem t^e Bay of Dnblin, differ strikingly in their stmotore and in the 
fossils found, both as to amount and kmd. A separate notice of each 
will be necessary. 

Howiii contains a large mass of Cambrian rooks, chiefly a very fine 
qnartzose grit and slate breccia, with a few regularly schistose beds. 

In &e locality marked in the maps as Puck* a Rocks I was fortunate 
enough last year to obtain Oldhamia antiqua^ of which specimens were 
presented by me to the Museum of Irish Industry. Here also, as well 
as in the rocks about Candlestick Bay, immense beds of tubuli, similar 
to those markings called '' fucoids,'' and so common in some Silurian 
formations, are met with. These have been proved to be tracks of wan- 
dering Annelids. What the true nature of both of these appears to be, I 
will discuss ftirther on. 

At Bray the character of the rocks is very constant. Beds of greenish 
qnartzose grit, interstratified with beds of red or grayish-green schist, 
such as might be deposited in a quiet sea, and occasional masses of pure 
quartz rocks. In these proofs of organic life of three types at least have 
been found, viz., Zoophytic, Annellidan, and Molluscan (?). 

I. ZOOPHTTIC. 

Eemains of some zoophytiform animal, probably, judging from its form, 
Hydroid Sertularian. Two species are distinguishable, and have been 
named as following. One has been figured in Siluria, but both, up to 
this, are undescribed. 

1. — Oldhamia antiqua {Ibrhes), 

Polypidom cauliferous ; stem percurrent filiform, with short, alter- 
nate, fen-shaped branches, arrang^ at regular intervals. 

Occurs in beds, often some inches thick, massed together. There are 
two varieties of it found in Bray, the one having the fans so crowded as 
to render it liable to be mistaken for the next species, the other having 
the fans fer apart and distinct. The beds in which this fossil occurs most 
abundantly at Bray, and all along the coast to Greystones, are greenish 
schist ; it also occurs, but less abundantly, and smaller in size, in red 
schist. This latter may be a different species, being much smaller, and 
finer in texture. 

The only species which has as yet been detected at Howth. There are 
striking differences between the specimens from thence and those from 
Bray, ftiey, however, appear to be identical with specimens from Carrick 
Mount, county of Wicklow, in the collection of the G^logical Survey. 

2. — 0, radiata {Forhes), 

Polypidoms gregarious (?), short, many-branched; branches irregular, 
patent, thicken^ at the end, or many-branched, the branches sometimes 
arranged regularly in the form of a star. 

Occurs in much thicker beds than 0, antiqua, I am not quite sure 
whether the form from, which the first part of the above description is 
taken belongs to this or a nondescript species : the more ordinary form 
haa the characters described in the latter part of the description ; the 
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stars in the former measure 1 '5 inch in diameter ; in the latter 0*5 inch ; 
the stem appears to have been extremely short ; in one specimen there 
appear to have been oviferous capsules. 

This is the most abundant species in the Bray beds ; bed after bed 
of it occurring either as single beds, or in series of beds. One of these 
latter is fully five feet thick ; the beds are either red or green schist. I 
have never met this at Howth, but it occurs abundantly, and very fine, 
at Greystones, county of Wicklow. 

II. Akitellidan. 

These exhibit themselves as — 

1st. Flattened, cylindrical, tortuous markings in the direction of the 
bedding, or nearly so ; their structure ringed so that tearing them across 
gives the effect of a series of watch-glasses placed one within the other ; 
evidently the exuviae of worms wandering through beds of muddy sand, 
and leaving behind them in their course the sand which had contributed 
its organic elements to their nutriment. They vary in their relation to 
the bedding, sometimes passing through it almost vertically. They do 
not present any traces of a tube, and may, therefore, be looked on as the 
tracks of worms similar in their habits to those which are at present to 
be found sometimes in myriads in ooze in which much organic matter 
is present. They occur in the beds in immediate connexion with the 
Oldhamia at Bray and Greystones, chiefly in the red beds, in immense 
numbers ; more sparingly in the green beds, and also among Oldha^a, 
but evidently having no special connexion with it. They must have 
been very active when alive, or else extremely numerous, as the beds 
are in many places actually knit together by them. 

Tubuli of a similar character are also found in Puck's Rocks and 
other localities at Howth, where, in the weathered rocks, they present 
an appearance similar to the so-called " Ihicoids.^* These latter may be, 
and probably are, formed by a distinct species from those at Bray, at least 
the mounds of Arenicola piscatarim, when disturbed, give an appearance 
very similar to them. 

2nd. A series of thread-like tubuli, vertical to the bedding, having 
slightly trumpet-shaped openings, and arranged in pairs apparently iden- 
tical with tubuli described as Arenicola didyma, in the rocks of the Long- 
mynd, by Salter. These two forms have been figured by me in the 
volume of the "Natural History Review" for 1857, and also in the 
** Transactions" of this Society for the same year. They must have been 
formed in a still estuary. ( Vide Plate I., Fig. 3.) 

3rd. But by far the most remarkable form is that now to be described, 
and which, as far as I can make out, has not been hitherto known, viz., 
the tubes of 

Hjstioderma Hibernicum (mihi) {lariov, hipfia) Plato YI., Figs. 1 and 2. 

"Worm inhabiting a tube and forming a mound. Tubes membranous, 
from 0*75 inch to 3 inches long, and 0*5 inch in diameter ; vertical to 
bedding ; superior extremity of tube trumpet-shaped ; inferior tiimed up, 
and forming a chamber closed at the extremity. 
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Head of worm tentacled andbranchiated; tentacle casts dichotomouSy 
1 -0 inch) or upwards in length. 

These are found in several localities at Bray and Greystones in a 
close greenish grit ; they occur in profusion, and appear to have been in 
some of their habits, as to burrowing, not dissimilar from the common 
lug- worm (Arenicola) of our present seas, but the tentacles (?) are ar- 
ranged similarly to those organs in Sabella or Terebella, to which they 
are probably allied. 

They formed numerous mounds some inches in height, somewhat 
pyramidal in form, in centre of which was the aperture of the hole. 

The beds in which they occur overlie the Oldhamia beds, and are 
many of them in a fine state of preservation, the ripple-mark, and other 
characters of the ancient shore in which they formed a prominent feature, 
being well seen. They were evidently Cephalo-branchiate ; the wrinkles 
of their membranous tubes are easily seen in many specimens (Plate YI., 
Fig. 1.). 

Mistioderma Hthernicum has not occurred to me at Howth, and affords 
one of my reasons for believing the fossils there to be different from those 
at Bray. 

These tubes appear to have been in texture similar to those of Tra- 
chyderma (Phillips), to which genus I at first referred them. An exa- 
mination of the specimens of Trachyderma coriaceum, in the collections of 
the Museum of Practical Geology, Jermyn-street, London, and Museum 
of Industry, Stephen' s-green, Dublin, have led me to believe that the 
habits of these two worms were very different. I have, therefore, formed 
a genus of them, named from the membranous texture of their abode. 
Among the fossils from Carrick Mountain (C. W.) is one which appears 
to be a portion of one of their tubes ; they have also an analogy to the 
tubes of Aphrodite, one of which is figured, Plate VU., Fig. 4. 

The seas in which their mounds were formed must have been mode- 
rately still, and left uncovered by the tide for but a short period, as no 
remains of the rounded excreta of the worms are to be found, as would 
have been the case had the beach been left for any length uncovered, as 
we see occurs in the case of Arenicola piscatortua of our extreme littoral 
zone, when compared with the labours of the same animals near high 
water-mark. 

There are other markings in the Bray Head rocks which are probably 
Annellidan tubuli, lying in the same direction as the bedding ; some of 
them twisted, but all rounded at the ends. Theae may be the casts of 
worms of a soft texture, but I have not satisfied myself at all on this 
point. A fine slab of them may be seen near the first wooden viaduct 
on the Wicklow Une, near Bray, in a scratched rock. 

The Annelid tracks reported from Howth as '* fucoidal" in their cha- 
racters resemble much the broken up tubuli made by Arenicola under 
the last-named circumstances. Fine specimens of all may be seen in the 
Museum of Industry. 

III. — ^MOLLTJSCAIT (?) 

The fosols thus called by me are raised tortuous markings, exactly 
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similar to those so named in the carboniferouB slates. They have been 
only met at Bray in a thin, green, gritty band, which traversed the red 
schist at the Bam's Scalp ; they may be, and I think probably are, rath^ 
Annellidan, especially since amongst them we find peculiar remains simi- 
lar to "/fimiflb," which here at least, I think, must be looked on as the 
broken tube casts of a burrowing Annellid. The bed in which they occur 
is subjacent to a grit bed of rather tough texture, which was evidently 
formed in a muddy nook of the Cambrian Sea. 

Fine specimens of all may be seen in the Museum of Industry. 

There are other remains seemingly organic here, but of uncertain 
nature. Among these I may mention what appears to be the track of 
an Acalephe, but I am not sufficiently acquainted with the forms of impres- 
sions made by these in the recent state to speak positively. A, chrysaora 
makes an impression extremely like that to which I allude ; also cer- 
tain wrinkled markings, possibly the casts of a flat Algal fix)m both 
Howth and Bray. Time will not permit me to enter more fully into 
this interesting subject. Nothing remains, then, but to sum up the con- 
clusions at wluch I have arrived from this examination, which are : — 

1st That at the period of the formation of these rocks the seas (?) 
in which they were deposited teemed with life of types similar in orga- 
nization, habits, and conditions of Ufe, with those in post-existent adja- 
cent seas. 

2nd. That these were Zoophytes (probably anthozoary) of at least 
two species; Anncllides of several types, highly organized; and pro- 
bably Mollusca and AcalephsB. 

3rd. That, judging from the conditions in which these fossils are 
found, the animals lived, died, and were deposited in a shallow, quiet 
sea, and ac^jacent to some beach which was uncovered at certain in- 
tervals. 

DESCniPTION OP PLATES. 

Plate VI., Fig. 2. — Head of tube oi Histioderma Hihemicum (A7n.), 
showing crossing tracks of tentacle casts. Fig. 1 . — Cast of middle of 
tube somewhat compressed, proviug membranous nature of tube. Both 
from Bray Head. 

Plate VII. Fig. 2. — Portion of slab from Bam*s Skelp, Bray Head, 
exhibiting tracks. (Molluscan) (?). Fig. 1 . — Closely crowded Anneli- 

dan tracks, from Puck's Eocks, Howth. Fig. 4 Section of tube of 

Aphrodite aouleata, dredged at Bray (recent). Fig. 3 Eestoration of 

Histioderma Hihemieum, taken from actual specimen. 

Mr. J. Beete Jukes said that, while investigating the rocks in the 
county of Xildare, near Old KilcuUen, he had discovered an Oldhamia, 
which had been pronounced as a new species in London ; and, on com- 
paring it with the one described by Br. Kinahan, he was struck by the 
apparent similarity between the two. 

Professor Haughton then left the Chair, which was taken by Mr. J. 
Beete Jukes. 
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Professor Haughton then read a description, by M. Delosse, of the 
fjrranites and Traps of Newry. 

Mr. J.Beete Jukes read a letter ftt)m Mr. P. Stanley, of Tnllamore, ad- 
dressed to Dr. Apjohn, giving some description of the bogs of that neigh- 
bourhood. The writer stated that the substratum of the bogs in that part 
of the country was generally driit sands and gravels, occasionally inter- 
mixed with boulders, clays <^ a tertiary date being sometimes formed be- ' 
neath, but always covered by drift. The bogs occur in patches varying in 
extent from a few ()erches to several thousand acres, and in depth from a 
few inches to thirty or forty feet. The shallow bogs consist of one stra- 
tum, the deep ones of four strata. The shell marl, sometimes occurring 
beneath the bogs, consisted chiefly of the remains of shells of a tiny 
aqnatic snail, of a species which, if not extinct, is very scarce in the lo- 
cidities where it was onoe so plentiful The snail is found at different 
levels, varying as much as a hundred feet. Of the four strata of bog, 
the lowest is of a heavy black kind. In the stratum over this, large 
stumps of trees are found, oak and yew in the shallower bogs, or nearer 
the higher lands ; fir and alder in the deeper bogs, and over the flattest 
lands. 

The third stratum appears to be composed principally of heath, in 
some places giving place to black bog, in which iron ore is found abun- 
dantly. The fact of this iron ore having been ** arrested by aniraal- 
cul®" is alluded to, and its origin is referred, perhaps, to the iron py- 
rites existing in the Calp below. 

The uppermost stratum of bog was said to be chiefly moss, and to 
have a considerable thickness, and that additions are being made to it 
every year. 

The Meeting then adjourned to the second Wednesday in April. 

GENERAL MEETING, WEDNESDAY, APRIL 14, 1868, 

Rev. Professor Hauohtok in the Chair. 

The Minutes of last Meeting were read and conflrmed. Donations an- 
nounced, and thanks voted. 

1. Eev. H. H. Jones, Adare, county of Limerick, being proposed by 
Mr. J. Beete Jukes, and seconded by Dr, E. Percival Wright, was elected 
an Annual Member. 

Mr. J. Beete Jukes read the following paper : — 

0!7 A lUNEBAL FOEMn^O THE CEMENT OF A BOULDEB OF CONGLOMKBATF^ 
FOriTD BT O. n. EIXAHAN, ESQ., OF THE GEOLOGICAL SURVEY, >*EAB 
LOUGHHILL, COXTSTl OF LIHEBICK. BY A. GAGES. 

I OWE to the kindness of my Mend, G. H. Kinahan, of the Geologi- 
cal Survey, the first sjK^cimen of the mineral which forms the subject of 
the present communication. That specimen, however, was too pmall to 
/ouBN. oxoL. soa i»m. — vol. viii. l 
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enable me to make an analysis of it But other specimens having 
since been procured by the Geological Survey, firom the same locality, I 
have been enabled to make a more complete investigation of it. 

The first specimen given by Mr. Kinahan appears to correspond with 
the description of Fischerite or Peganite, as given by Dufirenoy and 
Dana. It is composed of small crystals of an emerald green colour, 
mingled with some white ones, forming small mammillated concretions, 
cementing fragments of a quartzose grit. 

In the other specimens received, the mineral forms the cement of a 
conglomerate of a black chert-like stone. 

I am informed by the gentlemen of the Geological Survey, that the 
specimens come from a block found in the drifk on the buiks of the 
White River, four miles south of Loughhill, resting on coal-measures ; 
blocks of limestone, trappean breccia, syenite, and granite, occur with it. 
Wavellite has been found by Messrs. Jukes and Einahan in the lower 
beds of the coal-measures, just above the limestone, about three miles 
north-west of Cahirmoyle. 

This mineral exhibits slight pyro-electric properties. I made this ob- 
servation on a small portion of the mineral carefully separated fix)m the 
rock. As this mineral begins to lose its water a little above 100 de- 
grees Centigrade, the experiments were made within that range of tem- 
perature. 

The following are the results of my analysis : — 

Water, 23-565 

AlaOg, 36160 

Fe^O,, 1-812 

PO5, 30-881 

SiOa, 3-615 

Oxide of Nickel, Ni 0, 0-325 

Apatite, PO5, 3 Ca 0, 1-578 

Fluorine, traces. 

Quartz, 1-003 



98-939 



If we merely take into consideration the phosphoric acid, alumina* 
and water, the nimibers just given would correspond to the formula : — 

( Al, O3 
5{ 3P06+18HO 

( Fe, Os 

Several minerals have been described from time to time, and classed 
with Wavellite, whose composition very much resembles the mineral now 
analyzed. Amongst those may be mentioned the Fischerite of Her- 
mann, for which the formula 2AI2 O3, PO5 + 8 HO, has been proposed, and 
the Peganite of Breithaupt, which, according to Hermann, has the same 
composition as Fischerite, but only containing six equivalents of water. 

One equivalent of the Irish mineral plus one of alumina, according 
to the above formula, should be equal to three of Peganite. 
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The green colour of the mineral analyzed by me is due to oxide of 
nickel, while that of Breithaupt's Peganite is, according to the analysis 
of Hermann, due to oxide of copper. 

I merely propose the above formula as an expression of a single ana- 
lysis ; but I may observe, that it is quite evident that a great many 
phosphates of alumina have hitherto been confounded together as 
Wavellite, and that the complete examination of the whole of ^is series 
of minerals would be a desideratum. 

I owe also to the kindness of Mr. Einahan and the Oeological Sur- 
vey, a conglomerate of quartz, cemented by white Wavellite, and found 
at some distance from ^e first specimen. It is worthy of observation, 
that nearly all the varieties of Wavellite are concentrated in this carboni- 
ferous locality, and as many of these minerals appear to be of a very 
recent origin, it may happen that some deposits of phosphatic minerals 
may exist in the locality. 

Dr. E. Percival Wright read the following paper : — 

ON THE OCCURREXCE OF A RARE FORM OF POSIDONIA BECHERI IV THE CALF 
OF RUSH, COXTNTY OF DUBLIN, AND OF POSIDONIA LATERALIS IN THE CAR- 
BONIFEROUS SLATE OF KINSALE, COUNTY OF CORK. BY SIR RICHARD 
GRIFFITH, BART., F. G. S. 

Paljbontologists have hitherto been imable, with any certainty, to de- 
cide whether the genus Posidonia, or Posidonomya, should be regarded 
as a Conchifer, or as the internal plate of an animal allied to Aplysia. 

The prevailing opinion, no doubt, tended to the belief that it was a 
bivalve shell, with affinities approaching to the family AviculidaB, but as 
no example of a specimen exhibiting both valves, ei&er closed or open, 
had been discovered, it was impossible to arrive at any satisfactory con- 
clusion. 

A very slight review of what has been written on this subject will 
be sufficient to show the importance of the present communication. 

Professor Phillips (" Pal. Fos.," p. 44), in speaking of the genus 
Posidonia, says : — " It is remarkable that no case has come under my 
notice of a specimen in which the opposite valves were in exactly sym- 
metrical apposition.'' And he further remarks that Bronn, the founder 
of the genus, gives a drawing (" Lethaea Geognostica," PI. ii. Fig. I7h), 
which implies that he has seen such a one. But upon referring to 
Bronn's figure, it would appear to have escaped Mr. Phillips' notice that 
it is only given as an ideal side view (Ideale seiten ansicht), besides 
affording an idea of convexity, which we do not find warranted by the 
fieu^t, making every allowance for compression. 

Taking it for granted that the two valves of Posidonia have not been 
hitherto observed in apposition, I feel gratified in being able to bring 
forward a certainty in opposition to the ingenious conjecture of M. 
Deshayes, namely, that the fossils in question were thin, single plates, 
of the nature of the gill-cover of Aplysia, — a theory to which some pro- 
bability has been attached by subsequent writers, from the resemblance 
which, though no doubt considerable, is yet quite insufficient to support 
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a theory. Througli the kindness of Dr. Farran, I have been enabled to 
compare one of ^se plates with the fossQ ; but the former is wholly 
deficient with respect to the ayicuHform sub-anriciilation, which is always 
displayed by the latter ; the remaining features, such as the apparent 
umbo, and irregular concentric wrinkles, teaching us that mere general 
resemblances are frequently very delusive grounds of assumption, not 
only in this case, but in any other. 

In the progress of my geological examination of the middle lime- 
stone, or calp rocks of Rush, near Dublin, at a place called Lough- 
shinny, my attention was attracted to a very clearly-marked Posidonia 
Beeheri, which I further found would afford conclusive evidence in 
reference to the settlement of the point in question. This specimen, 
which is now before us, and of which a careM drawing has been 
made* exhibits the casts of both valves of Posidonia Beeheri attached 
symmetrically by the oblique hinge characteristic of that genus, their 
position being exactly that which we have hitherto so much desired to 
see, and they are each marked by the regular concentric ridges which 
form an invariable feature in the identification of Posidonia. 

The genus has been so long established, and its characters are s» 
commonly known, that it will, of course, be unnecessary to enter upon 
any formal palajontological details in furtherance of the inquiry before us. 

It wiU in this case be observed that the shell is nearly orbicular, dif- 
fering in this respect from the obliquely elongated form which it usually 
presents, but we are aware that the species is subject to considerable 
variations in outline, as a series of specimens would exhibit gradations 
from the extreme of obliquity to such remarkably circular forms as the 
example before us affords. 

Amongst numerous other specimens which have been collected ai 
Loughshinny, there is only one in which a faint trace of two valves can 
be discerned ; so thai it would appear that the occurrence of such a fossil 
as that before us is an unusual circumstance. 

I may, however, observe that the consideration which has hcreto£[)re 
been chiefly relied on, in justification of the doubt regarding the affinities 
of Posidonia, namely, the absence of the valves in apposition, has had 
an importance attached to it which, it appears to me, was not siifficiently 
borne out by such a circimistance ; as any one, even the most cursory 
observer, cannot fail to have remarked that amongst the numerous 
variety of shells which lie scattered on most sea-shores, comparatively 
few are found with both valves attached, either closed or open, and 
the longer such remains lie exposed to the vicissitudes to which, from 
various atmospheric and mechanical causes, they are subject, the chances 
in favour of ligamentary attachment will be continually lessening. Of 
course I am aware that the force of a consideration apparently so simple 
is very much increased by the liglit which such a discovery as that 
before us affords ; very simple circumstances, from which correct infe- 
rences might be drawn, being often overlooked in the absence of tangible 



• See Plate XVIII . lig. 1. 



Sm B. GKUCFXTH &ABS FOBM OF POSISONIA BECHEKI IN CALP. 77 

facta, A siinilar remark applies to fossil biyalyes generally, as in com- 
paratiyely few instances do we find both valves attached, while the oc- 
currence of single valves is most commonly to be observed. 

As an exemplification, I might select the case of the genus Avicnlo- 
pecten, which in its numerous species rarely presents to our view more 
than a single valve, though (as has been completely overlooked in the 
ease of Fosidonia) the right and left valve of the same species unattached 
«re frequently found to occur, thus enabling us to arrive at as certain a 
eonclusion (and in both cases equally) as if we were in possession of the 
accidental fact of apposition. 

In addition to &e collection which I have made, the President has 
enabled me to exhibit specimens obtained by him from the same locality, 
in one of which a portion 'of the shell itself has been preserved, and, 
notwithstanding its thinness, it does not exactly justify the anticipation 
we might have formed relative to its membraneous or extremely frtigile 
eharacter, its thickness being not inaptly compared to that of an egg- 
ihell ; and when we remember that these fossUs are, for the most part, 
mere impressions, the fact of the ridges of difierent individuals crossing 
each other in various directions will occasion no surprise ; nor can we 
neo^sarily conclude that the shell was flexible on that account : on the 
contrary, we are now aware that it was of a firm and brittle texture. 

The President has also kindly favoured me with another specimen 
which, though it would have been insufficient without the aid of my 
more perfect fossil to determine the inquiry satisfactorily, is yet very 
valuable, as a£fbrding a repetition of the fact we are considering ; and 
I am happy to find that Dr. Carte, whose attention has been directed to 
the subject, has lately succeeded in procuring a third* example in which 
the bivalve structure can be clearly traced ; and though, in common 
with many other lamellibranchiate fossils, the closed valves in appo- 
sition have not been hitherto observed, yet I should say that a positive 
statement as to the non-existence of such a case would be a very unsafe 
position, as we are not in a condition to say that the opposite valve may 
not be present in many cases, though concealed in the adhesive matrix 
of surrounding shale. 

Little need be said further as to the shell itself, except that it were 
to be wished that some more satisfactory mode of defining the present 
species (if not of the whole genus) existed, as one sometimes feels a 
mfficulty in ascribing identity, or the contrary, to such varied forms as 
frequently present themselves ; and it may be worth our notice how far 
some of the species at least, which at present are regarded as belonging to 
the genus Inoceramus, may not rather form a portion of the genus Posi- 
donia, a consideration probably of some importance with respect to the 
geological bearings of the subject 

In the strata alternating with the fine-grained dork shales which 
eontain Fosidonia, as well as in those latter, we find the carboniferous 
fossils, Fene9tellay Productus concinnus, Gantatites retiadatas and spi- 



* Mr. Hargrave, one of Mr. Haugbton'B pupils, baa recently obtained another spcci- 
mes, ihowiDg both valyea, from the neighboorbood of Rush. See Plate XVIII., Fig. 2. 



78 JOUBNAL OF THE OEOLOOIGAL SOCIBTT OF tVULDf. 

ratisj the last-mentioned (which has been frequently supposed to be an 
Orbicula) being obtained perhaps in a better state of preservation and 
of a larger size in the shales of Rush than in those of any other locality 
in Ireland. Vegetable remains are also of frequent occurrence in the 
Ooniatite beds, and these remains are undoubtedly identical with those 
occurring at the Naul and Clontarf, which have been described and 
figured in a former Number of our Journal by my friend Professor 
Haughton. Posidonia memhranacea is likewise very abundant in this 
locality, but it is difficult to procure a good cabinet 8i)ecimen of the 
fossil, owing to the rapid decomposition to which the external surface 
of the shale is liable ; and Dr. Carte has recently succeeded in procuring 
a specimen of Posidonia lateralis in the same strata which contain the 
fossil under our consideration. 

As to the geological bearing of the question, it may be observed that 
the Calp, or middle limestone rocks of Ireland, in the shales of which 
Fosidoniae occur so abundantly, are interposed between two blue sub- 
crystalline limestones, to which I have applied the relative terms Upper 
and Lower, one of them (or, perhaps, to a certain extent both) being the 
equivalent of the mountain limestone of England. These Calp strata 
consist of impure siliceo-argillaceous limestone, interstratified With 
shales of various degrees of hardness, which frequently contain layers 
of chert, and it is in the shales and impure shaly limestones of finest 
grain that we find the matrices of the PosidonisB, as appears from the 
specimens now before us. 

There are, besides, occasionally interstratified with the shales at 
Rush, remarkable fossiliferous conglomerates, the pebbles of which vary 
from a size nearly half a foot in diameter to very small angular and 
rounded fragments of slate, limestone, and quartz, which are probably 
of Silurian age ; and we have likewise other conglomerates, containing 
very numerous pebbles, which may possibly be regarded as carboni- 
ferous limestone, the appearance which they present being exactly 
similar to such recent breaches of shingle as may be observed at 
several points on the same shore. Blue fossiliferous limestone, con- 
taining Naticopsis Phillipsii, &c., occurs as we approach the town of 
Skerries ; and I may remark that my friend Professor Jukes, who has 
minutely examined this interesting locality, is of opinion that it is dif- 
ficult to determine the position of this limestone in the series, owing to 
the disturbance of the strata, as, for all we can say, it may represent 
either the upper or the lower limestone, and may possibly include both. 

The Calp series, which is always of a dark gray colour, becomes oc- 
casionally separable into an upper and a lower portion, as in the north 
of Ireland, by means of a considerable thickness of intervening hard, 
compact, yellowish gray sandstone, an incipient representative of which 
may be observed in the Knockmaroon district of the county of Dublin. 
It may be useful to supply a few of the localities in Ireland in which 
the PosidonifiB have been found to occur most abundantly in the calp 
series. They have been principally obtained in the shales near Nobber, 
at Cruicetown, and near Navan, at Walterstown, in the county of Meath, 
also near Balbriggan, at Courtlough, and near Skerries, at Baldongan, 
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as well as near "Rushy at Loughshinnyy already mentioncMl, in the county 
of Dublin ; but no doubt they occur in the fine-grained dark gray shales 
in many other localities, as I am informed by Mr. Jukes that they have 
been collected in the neighbourhood of Oarristown, also in the county 
of Dublin. 

It would exceed the design of the present communication to enter 
into further details with reference to the remarkable geological features 
which can be studied with so much advantage in the vicinity of Rush, 
especially as we may expect that the President, as well as Mr. Jukes, 
will favour us with their views ; but I may observe that probably there 
will be found in few places, within a small compass, such a variety of 
interesting examples of study as we have presented on this shore, the 
convoluted strata of which form, in fact, a natural model, as it were, of 
abstract Geology. 

Immediately above the upper carboniferous limestone, and confor- 
mable with it, lie beds of the millstone grit series, or, as in reference 
to Ireland they might be called, the marine coal formation, from the 
occurrence of marine fossils in abundance, which are characteristic of 
the carboniferous limestone series generally. These fossils consist of 
Zoophytes, Crustacea, Brachiopoda, Conchifcra, Gasteropoda, and Cepha- 
lopoda. This series in Ireland is divisible into an upper and lower 
sandstone or grit (in which are frequently found casts of Lepidodendra 
and Stigmariae), having a considerable tliickness of fine-grained, dark 
gray shale interposed, in which latter numerous beds of argillaceous 
ironstone are intercalated ; and it is these shales which contain such a 
numerous variety of marine fossils of the ordinary carboniferous tyi>e, 
as I have mentioned above, the Avictdo-pecten papyraceu$ charar^te- 
ristic of the formation, as in England, being abundant throughout. As 
in the case of those of the Calp series, so in the finer-grained shiihfH of 
this formation, casts of Fosidonia in great profusion are found U) <x^;ijr, 
and the several varieties of form in both cases are identical, such us JUchsri^ 
lateralis^ and tuberculata, though some of those of the smalh-T H<irt may 
possibly be new, and others would appear to be of the genuM luoat^rnmnH, 
Ferns, Si^UlarueajidZepidodendra, are also abundant, and we (HAtaMtmnWy 
meet with interstratifications of flaggy fossiliferous limestone, 'i'he Unm- 
ties in which Fosidonise most abound are near Ennistymon, in th« t'Amniy 
of Clare; Ballybunnion, in the county of Kerr}'; Braulieve Mouiitiiifm, in 




Mountains, in the county of Boscommon. 

Before closing this communication, I should wish t/> mtft^i'ion ihd Ui 
making researches relative to the persistence of the gcmiw VimltinhUh I 
have ascertained its occurrence at the base of the carUiiiift-roiiii w rl'«» ifi 
the suite of rocks to which I have given the name " carU>iiif«'roiiK ^\t^U>, 
in the Geological Map of Ireland; and I think it may li** tU'^UnhU' <'^ 
make some reference to this fact, as weU as to givu ri nhnri iU'mr]iiU'm 



• See PUte XVIIT., Fig. 8. 



78 JOUBNAL OF THE GEOLOGICAL 80CIETT OF l^UBLIK. 

ralis, the last-inentioned (which has heen frequently supposed to be an 
Orbicula) being obtained perhaps in a better state of preservation and 
of a larger size in the shales of Rush than in those of any other locality 
in Ireland. Vegetable remains are also of frequent occurrence in the 
Goniatite beds, and these remains are undoubtedly identical with those 
occurring at the Naul and Clontarf, which have been described and 
figured in a former Number of our Journal by my friend Professor 
Haughton. Posidonia memhranacea is likewise very abundant in this 
locality, but it is difficult to procure a good cabinet specimen of the 
fossil, owing to the rapid decomposition to which the external surface 
of the shale is liable ; and Dr. Carte has recently succeeded in procuring 
a specimen of Posidonia lateralis in the same strata which contain the 
fossil under our consideration. 

As to the geological bearing of the question, it may be observed that 
the Calp, or middle limestone rocks of Ireland, in the shales of which 
Posidonise occur so abundantly, are interposed between two blue sub- 
crystalline limestones, to which I have applied the relative terms Upper 
and Lower, one of them (or, perhaps, to a certain extent both) being the 
equivalent of the mountain Kmestone of England. These Calp strata 
consist of impure siliceo-argillaceous limestone, interstratified With 
shales of various degrees of hardness, which frequently contain layers 
of chert, and it is in the shales and impure shaly limestones of finest 
grain that we find the matrices of the Posidonise, as appears from the 
specimens now before us. 

There are, besides, occasionally interstratified with the shales at 
Rush, remarkable fossilifcrous conglomerates, the pebbles of which vary 
from a size nearly half a foot in diameter to very small angular and 
rounded fragments of slate, limestone, and quartz, which are probably 
of Silurian age ; and we have likewise other conglomerates, containing 
very numerous pebbles, which may possibly be regarded as carboni- 
ferous limestone, the appearance which they present being exactly 
similar to such recent breaches of shingle as may be observed at 
several points on the same shore. Blue fossilifcrous limestone, con- 
taining Naticopsis Phillipsiij &c., occurs as we approach the town of 
Skerries ; and I may remark that my friend Professor Jukes, who has 
minutely examined this interesting locality, is of opinion that it is dif- 
ficult to determine the position of this limestone in the series, owing to 
the disturbance of the strata, as, for all we can say, it may represent 
either the upper or the lower limestone, and may possibly include both. 

The Calp series, which is always of a dark gray colour, becomes oc- 
casionally separable into an upper and a lower portion, as in the north 
of Ireland, by means of a considerable thickness of intervening hard, 
compact, yellowish gray sandstone, an incipient representative of which 
may be observed in the Knockmaroon district of the coimty of Dublin. 
It may be useful to supply a few of the localities in Ireland in which 
the Posidoniae have been found to occur most abundantly in the calp 
series. They have been piincipally obtained in the shales near Nobber, 
at Cruicetown, and near Navan, at Walterstown, in the county of Meath, 
also near Balbriggan, at Courtlough, and near Skerries, at Baldongan, 
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as well as near Rush, at Loughshinny, already mentioned, in the county 
of Dublin; but no doubt they occur in the fine-grained dark gray shales 
in many other localities, as I am informed by Mr. Jukes that they have 
been collected in the neighbourhood of Garnstown, also in the county 
of Dublin. 

It would exceed the design of the present communication to enter 
into further details with reference to the remarkable geological features 
which can be studied with so much advantage in the vicinity of Rush, 
especially as we may expect that the President, as well as Mr. Jukes, 
will favour us with their views ; but I may observe that probably there 
will be found in few places, within a small compass, such a variety of 
interesting examples of study as we have presented on this shore, the 
convoluted strata of which form, in fact, a natural model, as it were, of 
abstract Geology. 

Immediately above the upper carboniferous limestone, and confor- 
mable with it, lie beds of the millstone grit series, or, as in reference 
to Ireland they might be called, the marine coal formation, from the 
occurrence of marine fossils in abundance, which are characteristic of 
the carboniferous limestone series generally. These fossils consist of 
Zoophytes, Crustacea, Brachiopoda, Conchifera, Gasteropoda, and Cepha- 
lopoda. This series in Ireland is divisible into an upper and lower 
sandstone or grit (in which are frequently found casts of Lepidodendra 
and Stigmarise), having a considerable tliickncss of fine-grained, dark 
gray shale interposed, in which latter numerous beds of argillaceous 
ironstone are intercalated ; and it is these shales which contain such a 
numerous variety of marine fossils of the ordinary carboniferous type, 
as I have mentioned above, the Avictdo-pecten pappraceus characte- 
ristic of the formation, as in England, being abundant throughout. As 
in the case of those of the Calp series, so in the finer-grained shales of 
this formation, casts of Posidonia in great profusion are found to occur, 
and the several varieties of form in both cases are identical, such asJiecheri, 
laieralisy and tuberculata, though some of those of the smaller sort may 
possibly be new, and others would appear to be of the genus Inoceramus. 
Ferns, SiffillaruBaxidZ^tdodendra, are also abundant, and we occasionally 
meet with interstratifications of fiaggy fossiliferous limestone. The locali- 
ties in which PosidonisB most abound are near Enmst3rmon, in the county 
of dare ; Ballybunnion, in the county of Kerry; Braulieve Mountains, in 
the county of Sligo ; Cuilcagh Mountain and the Altecn Eiver, in the 
county of Cavan ; Corry,* near Drumkeeran, in the county of Leitrim ; 
and Mullaun and Carrownanalt, near Eeadue, with the Munterkenny 
Mountains, in the county of Roscommon. 

Before closing this communication, I should wish to mention that in 
making researches relative to the persistence of the genus Posidonia, I 
have ascertained its occurrence at the base of the carboniferous series in 
the suite of rocks to which I have given the name ** carboniferous slate,*' 
in the G^logical Map of Ireland ; and I think it may be desirable to 
make some reference to this fact, as well as to give a short description 

• See Plate XVIIT., Fig. 8. 
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of the «tnXA of this lower serifs. These rocks typical in the south of 
Ireland confist of deavmble sLUcS or shales, the colonr of which YarieB 
from dark gray to gr^e^^nish or reUowish gray. — the former, however, 
being the prECoTnir.anr.g tint. The shale beds are usually intefstratified 
with c>:»mp<iC't saiid>t-.ike, and c«:-ca£ionaIly with limestone, the latter being 
Bomedm'Es of considerable thicknew : the whole lying conformably be- 
neath the lower iimectone, and similarly resting on the sandstone, for 
which I have hitherto adopted the term " yellow sandstone/' to distin- 
guish it from the subjacent and t-onformable beds of the true, and pro* 
bably non-fossiliferous. Old Red Sandstone. Both these subdiTisions — 
namely, the earboniicrous slate and yellow sandstone— are so immediatdlj 
connected, and pass so insensibly into each other, stratigraphically as 
well as by fosdls, that I hare classified them on the map as one series, 
under the term •• yellow sandstone group." 

It is in the c^teniferous slate or shale, the upper member of this 
group, at lispatrick and other localities of the same district, near the 
Old Head of Kinsale, in the county of Coik, that the impressions of 
Posidoniie occur, to which I hare referred ; and they are accompanied 
by numerous other ordinary carboniferons fossils, especially by the Oo- 
niaiiten giriolatwt, the sur^u^e of which is ornamentally pyritised ; and 
I may in addition enumerate OrthU cremntri^, Spirifer Mttenuatu9, Tkr- 
hinolia fungitfM, &c. There is much difficulty in this locality in pro* 
curing specimens in a sufficiently perfect state for identification, the 
portions of the impression most necessary for that purpose being gene- 
raUy imperfect, owing to the scaling and crumbling nature of the diale, 
as well as to the distortion produced by the action of cleavage on the one 
hand, and, on the other, by those portions remaining hidden in the rock 
being cut off by innumerable cross or dip joints, which are frequently 
less than half an inch asunder ; and in this respect they are quite similar 
to those which occur in the Calp of Rush. The Po%id<mia hUralis* now 
before us, as represented in the diagrams I have prepared, will be seal 
to have been much extended in the direction of the longer axis of the 
shell by the action of cleavage, but I think the distortion will yet hardly 
amount to such a degree as to render the specimens incapable of identi- 
fication with those usually figured as P. hUralis, The impression, f as 
represented in the diagram beneath the former, may possibly be the same 
species, the extension being parallel to the direction of the shorter dia- 
meter of the shell; but I shall leave the consideration of this subject in the 
hands of the Reverend President, who is so much better qualified than I 
am to discuss its bearings, not only from the attention which he has 
already directed to it, but from the researches in which he is at the 
present moment engaged, and from which we may expect in future such 
valuable results-J 



♦ See PUtes XVI., XVII. f Sec Plate XIX., Fig. 2. 

X Note added in the Prcse — Subseqaently to the printing of my paper, the Presideiit 
lias kindly undertaken to add a note in reference to the effect which cleavage produces 
in the dbtortion of foeail forms. The note alluded to is printed in foil, page 161. Mr. 
Haaghton has also given a review of the genua, which, it is to be hoped, will tend to sim- 
plify its specific diagnosis. — R. G. 
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Immediately accompanying the Po$idonia lateralis, in the same bed, 
I have disooyered a yery beautiM and remarkable Avicula,* which is 
represented by the lower figure in one of the diagrams ; and as I do not 
remember to haye seen it before, it may probably be new, but it is at 
least very valuable from the unusually perfect state in which it is pre- 
aeryed, — a circumstance which is very rare in cleayable rocks, as may 
be observed from, the great variety of forms of distortion afforded by 
the Foaidonise of Einsale. 

I have thus shown that Posidonise occur in the fine-grained, dark- 
coloured shales throughout the entire range of tlft carboniferous series 
in Ireland, from the base of the marine coal formation to the upper 
portion of the yellow sandstone group of strata ; and it is remarkable 
that in both cases they are accompanied by the fossil, GoniatiUs bMo- 
latus. It only remains to remark, in conclusion, that notwithstand- 
ing the preyalence of these fossils in certain groups of strata, they 
would rather seem to afford an indication of mineral conditions and of 
mechanical depositions than be of rigid application in the determination 
of geological subdivisions, as it appears iii&t their presence is dependent 
upon the predominance of argillaceous rather than of calcareous or si- 
liceous matter in the bottoms in which they are found ; but, however this 
may be, we can safely afiirm that they are eminently characteristic of 
the carboniferous series ; and it is satisfactory to be able to prove that 
these remains were true lamellibranchiate bivalves, as given in the 
Table of Fossils appended to my Geological Map of Ireland. 

VOTE OK THE ALTERATION IX THE FORM OF POSTDONIA PRODUCED BY CLEA- 
VAGE AND THE PRESSURE OF THE SURROUNDING UATRIX. BT THE 
PRESIDENT. 

I HAVE carefully examined the form of Pasidonia Becheri from the ellip- 
tical rings, in specimens in the Museum of Trinity College, brought from 
Herbom in Nassau. The ratio of axes of the adult shell is 1 38. 

The specimen, Plate XVIIL, Fig. 3, from Corry, Drumkeeran, has 
a ratio of 1*40, and is identical with the P. Becheri of the Germans. 

Plate XVIII., Fig. 2, represents a variety, with broad, deep annu- 
lations, found in the harder beds of impure ahaly limestone at Bush, 
county of Dublin. 

Plate XVIII., Fig. 1, represents a nearly circular variety. 

The specimens figured in Plates XVI., XVII., and XIX, are from 
the highly cleaved Carboniferous Slate of Kiusale Head. I believe them 
to be all P. Becheri, 

In the type shell, unfortunately, the elliptical lines of growth are 
oblique to the hinge-line, which is very indefinitely marked, and in con- 
sequence it is difficult to say, in the case of the distorted fossils, what the 
original position of the hinge and elliptical lines may have been. I have, 



* This foMi] has been unfortunately mislaid in London, so that, being unable to figure 
it snfBdeotljr accuratelj, I prefer to omit it in the Plates. — R. G. 

JOUB. OEOL. 80C. DUB. — ^VOL. Vin. ]f 
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therefore, found it impossible to calculate nnmerically the amount of dis- 
tortion, as the original position of the shell is unknown, and it was not 
circular. There is, howeyer, a general agreement with the laws of dis- 
tortion of fossils, as laid down by me in the ** PhiL Mag." yd. xii., 1856. 
This is shown by the following series of numbers, which express the 
ratio of axes and angle between cleayage and bedding in the seyeral cases^ 
It is to be obs^red that the major axes of the distorted elliptical 
rings are always parallel to the intersection of deayage and bedding, 
whatey^r may haye been the position of the rings originally. 

lUtloofaxe.. dea^a^SLg. ^^ ^' 

211 22° XDL 2. 

1-96 42® XIX. 1. 

2.68 63** XEL 3. 

303 67** XVI. 2. 

3-46 66® XVII. 1. 

376 unknown XVI. 1. 

4-44 62® XVn. 2. 

It appears from the preceding that, with some exceptions, which could 
be explained, probably, if the original position of the shell were known, 
the ratio of axes of the shell increases with the angle between cleayaga 
and bedding ; and that all the shells are probably of one species, as the 
variations of form are attributable to the £stortion produced by cleayage. 

DESCRIPTION OF PLATES XVL, XVII., XVIIL, XIX. 

PLATE xyi. 

Figs. 1, 2. Valves of Posidonia Becker* distorted by cleavage, as shown 
in the drawn-out condition of the rings of growth. 

If m and n denote the axes parallel and perpendicular to the 
intersection of cleavage and bedding ; and the angle between 
these planes — 

Fig. 1. -=3-75. 4 

Fig. 2. -=303, 0=57®. 

n 

Locality : Old Head of Kinsale, county of Cork. 

PLATE xvn. 
Fig. 1. Similar to last — 

- = 3-45, 0=56®. 
n 

Fig. 2. This specimen has undergone more distortion than any of the 
others, and is, therefore, more likely to be magnified by the 
species-maker into a new variety. I believe it to be simply 
P, Becherif after a very severe stretch — 
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--4-44, A-eu**. 

Locality : Old Head of Kmsale, county of Cork. 

FEATS xnn. 

Fig. 1. P. Becheri, almost drcnlar variety, showing both yalves. The 
beds at Bush in which it is found are much distorted, but show 
no signs of true cleayage — 

-■=109. 
n 

Locality: Loughshinny, county of Dublin. 

Fig. 2. P. Becheri^ with broad, deep annulations ; showing both valyes ; 
cut off abruptly by one of the joint surfflices which are common 
in the distorted shale of Loughshinny, Eush, county of Dublin, 
where these fossils are found in abundance in the black shale 
beds between beds of crinoid and spirifer limestones. 
Locality : Loughshinny, county of Dublin. 

Fig. S. Typical specimen of P. Becheri from Corry, Drumkeeran, counhr 
of Leitrim, where it is found in blue shale, resembling the dark 
mud beds of Bush and Einsal< 



-=l-40. 
n 

Locality : Corry, Drumkeeran, county of Leitrim. 

P. Becheri. — Testd ohliqud ellipticd, tix eoncameratd ; costis tnuHis, 
hcM Jiguratis, ctUminatis, concenMcis ; umhane parvulo viz eminente, in 
medio cardinis recti posito. 

Professor Bronn considers Posidonia to belong to the AviculacesB, 
and to be intimately aUied to Inoceramus. He unites with P. Becheri 
both P. lateralis and P. tuherculata, figured in Sedgwick's Account of the 
eulogy of Devonshire. — Trans. GeoL Soc. London, second series, vol. t. 
Plate LIL 

L:i this union of species I ftdly concur, and think it would be highly 
interesting to know whether the specimens figured by Sedgwick were 
found in deaved beds or not. 

The generic character is thus given by Bronn : — 

Poiidonia : — Shell equivalved, imequal ; oblique oval, or roundish ; 
very thin ; both eztemally and internally concentrically wrinkled ; the 
hinge-line straight, long, forming an angle with the lim of the ediell, 
both before and behind the scarcely prominent beaks. 

PLATE XIX. 

Figs. 1, 2, 3. — Specimens of P. Pm;A^«, variously distorted by cleavage. 

Fig. 1. --1-96, <|)«42^ 

It 
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Fig. 2. - = 2-68, 6 = 63^ 

K 

Fig. 3. - = 211, <|) = 22^ 

ft 

Locality : Old Head of Kinsale, county of Cork. 

Dr. E. Percival Wright opposed the idea that Poddonia was an 
Entomostracan shell, or that it was at all allied to Aplysia ; on the 
contrary, he believed it to have been a molluscous animal, whose affinities 
approached very near to those of Avicula ; and he thought that the spe- 
cimen exhibited by Sir R. Griffith completely settled the question. 

Professor Haugbton believed that the strata between Rush and the 
Skerries could not be more than 200 feet thick, and that the mud strata 
in which Posidonia and the Gbniatites occur were identicaL These mud 
btinds occurred between strata of crinoid limestone, in which Fenestelle 
are found. Ho thought that these mud bands were of fluviatile origin, 
their dark colour being due to the presence of plants, the conglomerate 
accompanying them indicating a sea shore. The various species of Po- 
sidonia might be, perhaps, referred to one, when the distortion due to 
cleavage was taken into account. 

Mr. J. Beete Jukes fully concurred with Sir Richard Griffith as to 
the great rarity of finding both valves of Molluscan shells, even in a 
recent state ; he had not been able accurately to refer the Conglomerate 
of Rush to either the upper or lower limestone series. 

Lord Talbot de Malahide then took the Chair. 

The Prksident read a paper — 

ON REVEBSKD FATTLTS OCCURRING IS AXTICLTNAL FOLDS WITH OBLIQXTE AZS8, 
ILLUSTRATED BY A CASE AT LOTTGHSHINITY, COXTlTTr OF DUBLDT. 

Having recently had occasion to study somewhat carefully the condi- 
tions under which reversed faults occur, and having arrived at some 
results, which, so far as I know, have not been published hitherto, I 
thought it might be useful to lay them before the Society, in the hope 
that the circumstances under which reversed faults occur may be noted 
occasionally, and thus more facts collected, on which to construct a 
complete theory of the forces which have given rise to them. 

It is well luiown to engineers that if a bank of earth be retained by 
a vertical revetment wall, there is a certain plane, which may be called 
the natural plane of slipping ^ along with there is the greatest tendency 
of the bank to slide. If u denote the underlay (or angle with the ver- 
tical) of this plane, and the angle of friction between the masses of 
which the bonk is composed ; then — 

fi = 45o-| (1) 
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If, from any cause, the bank of earth should tend to slip down some 
other plane, not the natural plane of slipping, then the horizontal force 
necessary to keep it from so slipping is, 

P= ^/w^ tan f* cot (u +<}>); (2) 

where fi denotes the weight of a cube foot of the bank, x the height of 
the revetment wall, and P the force per linear foot of breadth requisite 
to keep the bank from slipping. 

If this engineering problem be inverted, and a geological one sub- 
stituted for it, viz., to find the horizontal force necessary to produce 
fracture in a mass of rock or gravel, it is not difficult to infer the follow- 
ing results : — 

L K a horizontal thrust be applied to a bank of rock (Plate XX., 
Fig. 1), there is a certain plane oa, along which the fracture of the rock 
mass is easiest, which I shall call the ** Natural Plane of Draeture,** de- 
termined by the equation — 

fi = 460+|. (3) 

II. There is a certain other plane oh, which I shall call the ** Plane 
ofimpomhle I^aeture,'* up which it would require an infinite force to 
push the rock mass. This plane is determined by the condition — 

i* = 0. (4) 

III. If, from any cause, the fracture of the rock mass take place 
along some other plane ox^ the force requisite to push the mass up the 
plane is determined by the condition — 

P= J^ tanu cot (u - <p), (5) 

The second case is illustrated in Plate XX., Fig. 2, which represents 
the reaction of the plane of impossible fracture as horizontal, because 
^ a «, and therefore it would require an infinite force to push the weight 
up the plane. 

In Fig. 3 I have illustrated a remarkable case of oblique anticlinal 
axis, occurring at^Loughshinny, county of Dublin, with fracture along 
the ^inclined Ime of overturned beds xy, and a slight reversed fault along 
the plane of fracture. The figure is accurately drawn with respect to 
the inclination of the beds and of the fault. 

The bed a'V is a bed of crystalline crinoid limestone, and is the 
first which has undergone fracture. Its inclinations are 25^ and 55^ at 
each side of the axis, and the underlay of the fracture osy is 50^. 

The planes oa and od are the " planes of natural fracture and of 
impossible fracture," and their underlay, as found from equations (3) 
and (4) are— 

oa = 62*' 8(K, 
assuming to be 35^, which cannot be far from the truth. 
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The actual plane of fracture xy is intermediate between these two 
planes, and is occasioned by the pliuie of weakness caused by the bending 
over of the contorted strata. 

Equations (2) and (5) give the forces requisite to keep from slipping 
down and to push up a mass of rock along any given plane ax ; and since 
the weight of the mass kept from slipping down or pushed up is — 

W^=i/«ar'tanu; (6) 

by substitution these equations become — 

P= W^cot(i* + 0), (7) 

P= TT cot (11-0). (8) 

As the rock mass in this case has been slightly pushed up the slope 
xy, we are to use equation (8) to find the horizontal force requisite to 
produce this reversed fault — 

P=3-73x jr. 

It therefore required a horizontal force little less than four times the 
weight of the rock mass to cause the reversed fault. 

If we wish to know the force requisite to prevent a direct fiiult, we 
must use equation (7) — 

P = 0087 X jr. 

If the horizontal force be less than about one-twelfth of the weight, 
and the line of fault already established, a direct fiEiult or slip would 
occur. 

Such a force as this could never cause the overturning of the beds, 
or produce a reversed fault ; and this latter kind of fault may occur 
whenever fractures of overturned oblique anticlinal and synclinal axes 
take place along the bend of the curves of strata. 

The Meeting then adjourned to the second Wednesday in May. 

GENERAL MEETING, MAT 12, 1858. 

The Fbesxdsiit in the Chair. 

The Pbesident exhibited, on the part of George M'Dowell^ Bsq.^ an 
ornament partly composed of aluminum. 

The President then read his paper on the occurrence of Gbray Copper 
in the Yellow Sandstone near Boyle, county of Roscommon. The copper 
occurs in red slate, at a depth of about 2640 feet below the base of the 
Carboniferous Limestone. 

The President pointed out the analogy between this occurrence and 
that of copper in the south of Ireland, in similar beds, and that in each 
case the copper ore was either gray copper or blue copper, and never 
copper pyrites. 
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Mr. J. Beete Jukes remazked on the siii^larity of the difhsion of 
eopper in partdcular beds in the south-west of Ireluid, and in the same 
beds in the north ; and pointed out that light might possibly be thrown 
on the question of the deposit of ores in mineral veins by any one who 
would observe the relations between the ore in the beds and that in the 
bdee at Coosheen and elsewhere. 

The Preflident then read his paper on the occurrence of some new 
tnd rare forms of Annellidoid tracks in the coal-measures of Lugacurren, 
Queen's County. He illustrated his paper by rough drawings, separating 
them into two setSy of which he bdieved one to be a moUuscan track, 
and another with a curious punctured impression in the centre passing 
into linear marks. 

Dr. Xinahan made some remarks, in which he stated his belief that 
all the tracks were moUuscan, basing his argument partly on the sharp- 
ness of the turns, moUusca turning much more rapidly than worms could. 

Mr. MaUett and Mr. Jukes made some observations ; the latter calling 
attention to some enormous tracks in coal-measure flagstones, to be seen 
in the Museum of the Geological Society of Manchester. 

Mr. J. B. Doyle then exhibited some fine examples of fossil corals 
from Devonshire. These consisted of polished specimens from Newtown 
Abbot and other places. 

Dr. J. R. ErBrAHAif exhibited a series of fossUs from the marine drift 
of Bohemabreena, county of Dublin. These consisted of ang^ular, slightly 
rolled fragments of Cyprina iskmdiea, TeUina solida, Mactra iolida, Ot' 

trea edulis, FhoUu f Fmua driata and casina, and of a valve of Ba- 

lanus unrolled, and unrolled specimens of NuctUa tenuis and Turritella 
eommunis. He described the portion of the drift in which they occurred 
as being made up of coarse, ang^ular, scarcely rolled fragments, cem^ted 
together with carbonate of lime. The drift in which the shells occurred 
lies on the com gravel, and preserves everywhere the same character, of 
having mixed up in it a large proportion of but slightly rolled pebbles, 
being very distinct from the ordinary gravel of the neighboiu'hood, which 
is nearly entirely made up of rolled and rounded pebbles, and apparently, 
in a great measure, the results of the wearing down and breaking up 
of the gravel by the action of water. The whole appearances would 
suggest the idea that the gravel in which the shells occurred had been 
subjected to the action of a violent surf, which had broken up the deep 
sea-shells, such as Cyprina islandiea, and tossed them up unrolled, with 
specimens of the more immediate inhabitants of the littoral. This would 
account for the hinge teeth and striss of such shells as Nucula and Ve- 
WM ilriaia, and easina, being preserved comparatively uninjured, and 
£ar the fine condition of the valve of the Balanus exhibited. In the 
course of the Paper occasion was taken to advert to the importance in 
drift deposits of remarking the conditions and characters of the fossils ; 
and it stated that fossil shells, in the more recent deposits, were easily 
divided into shells in situ, where the animals had lived and died in the 
deposits, and the shcUs were thence generally found perfect ; and trans- 
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The Pbxsidext in the Chair. 

IV/FKMOE Ki5AHAy Tcad a paper on the Raised Sea Beaches of Port 
I'hilip, Vir:toria, oW-rvedby him in the year 1855. He stated that the 
f^Tfrht jK^rtion of coast consists of nused sand-hills, containing shells, and 
hrokMi in two or thrr* jilaccs by projecting rock; that these sand hills 
ttrt- frf'f\mn\\y backf-d by a lagoon or arm of the sea, gradually separated 
from it, and in *w>m(' instances communicating with it at high tide. In 
nom^ \Aiy',f'.n Mictions of these sand-hills arc made by the sea ; fi^m which 
I'rol'cHMor Kinalmn drew the conclusion that the whole beach had been 
mil.jcci Ut throe i^erii^h of submergence and elevation. 

Wri,MAM H. Baily, F.G.S., read the following paper— 
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OV ▲ CRU8IAC1AK 7B0M THB COAL-KEABUBES, WITH SOME REMABK8 ON THE 

OEinjS LDCVLTJa. 

The fragment of shale on which these interesting remains of Crustacea 
are impressed was collected by GhK)i:^ Henry Kinahan, Esq., of the 
Geological Survey, in the Bilboa Colliery, county of Carlow, from the 
three-foot bed of black shale immediately over the coal, associated with 
plants, and small fresh- water bivalves allied to XJnio. 

The specimen exhibits the upper surfaces of three detached cephalic 
shields, evidently belonging to one species, and presenting generic cha- 
racters similar to those peculiar forms of Crustacea found in ironstone 
nodules of the lower coal-measures at Coalbrookdale, Shropshire. Al- 
though the only parts of this species, yet discovered, are the separated 
heads or cephalic shields, their generic identity with those from Coal- 
brookdale is easily recognised, and the specimens, so far, are sufficiently 
well preserved for description. 

Before doing so, however, I would oflfcr a few remarks on the genus 
Limulus, in which all these coal-measure Crustacea have been hitherto 
included, and which I now propose, from their greater affinity with tho 
Trilobites, to remove, and constitute a new genus under the name of 
Steropis, for the following reasons. In the first place, their general form 
and size bear a much stronger resemblance to several of the Trilobites 
than they do to the it^cent Limulus, from which it differs in possessing 
(although not so perfect as in the Trilobites) a more distinct tnlobation, 
with the abdomen separated into segments. The abdominal or caudal 
shield corresponds ^most completely in point of size and form with 
that of Amphyx, Trinucleus, &c. ; and the characteristic spiny termina- 
tion of the pleuree to that of Acidaspis and Paradoxides. The possession 
of legs and articulation of the caudal spine, which thoy are said to be 
provided with, would connect them with the Jurassic and recent Li- 
mulus ; although there is a striking analogy to the latter cose presented 
by some of the Silurian Trilobites, as Phacops longicaudata^ in which 
species there is a great prolongation of the caudal extremity into a spine, 
which is, however, destitute of articulation. 

The presence of a facial suture, which I have detected in tho species 
hereafter described, would offer still greater affinity to the Trilobites, as 
being peculiarly characteristic of that group. 

The great difference, in point of time, between tho deposit of the 
lower coal-measures, in wliich Crustacea of this character first appears, 
and the upper Jurassic, where they approach very closely to the recent 
forms, would again account for their closer alliance to the Trilobites, 
thus leading on in beautiful gradation to that great and important group 
of the Crustacea which is characteristic, and obtains their maximum de- 
velopment in the older palaeozoic rocks. 

Two species of the genus Limulus are recorded as occurring in tho 
Huschelkalk, but in the upper Jurassic formation they ore found in fine 
preservation, six species having been described from the cream-coloured 
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elates of Solenhofen and Pappenheim. They approach much nearer in size 
and form to the recent Limulus, having distinct legs, with an evidently 
articulated tail, — ^the differences, therefore, being so slight, it would, per- 
haps, be advisable to retain them in the same genus. 

The recent forms of Limulus, to which the King Crab belongs, interest- 
ing from its relation to these ancient Crustacea, are now most abundant 
in the seas of warm climates, chiefly in those of India, and on the coasts 
of America. 

The following is the description of the species from the eoal-measuies, 
Bilboa Colliery, county of Carlow. 

Steropis arctiatus, n. s. 

Cephalic shield, semicircular or lunate, slightly arched, declining 
towards the circumference, and surrounded by a narrow margin which 
is destitute of spines at its anterior extremity ; tiie central portion, head or 
glabella, having three ridges extending to about two-thirds of the breadth 
•f the shield, rounded at their anterior extremity, and forming correspond- 
ing depressions, the central ridge being broader at the posterior extremity, 
the two outermost ridges curving at about half their length towards the 
very slightly raised semicircular eyes, and continuing beyond the poste- 
rior extremity of the shield in two sharp, straight spines, which project 
over the abdomen one-tenth of an inch. The cephalic shield is also pro- 
duced into a longer spine at the posterior angles, three-tenths of an inch 
in length, which spreads out on either side frx)m the body. There appears 
to be a facial suture, commencing at the anterior margin, curving towards 
the eye, and forming a half circular lid, although it is not perceptible 
beyond this point The abdominal and caudal extremities are wanting. 

Size of cephalic shield, breadth, 7-lOths of an inch. 

3i-10ths „ 

This species is closely allied, in the form of its cephalic shield, to 
Limulus trilohitoidesy figured by Buckland in his "Bridgewater Treatise," 
Plate XLvi., Fig. 3 ; and by Prestwich on the " Oeology of Coalbrook- 
dale," in the ** Geological Transactions of London," second series, voL v., 
Plate XLi., Fig. 8. 

Portlock, in his ** Report on the Geology of Londonderry," &c., 
figures at Plate xxiv.. Fig. 11, from carboniferous shale, Maghera, Deny, 
a specimen which ho refers, although somewhat doubtful, to this species; 
his figure is destitute of spines, and certainly does not appear to bear 
much resemblance to the species in question. 

There are, however, differences in the specimen under notice which 
are not exhibited in the figures before alluded to, sufficient to make it a 
new species. These consist in the two outermost ridges, defining the 
central part of the cephalic shield or head, being continued over the ab- 
dominal segments as spines, and in the great spreading out of the two 
longer spines at the posterior angles of the shield ; as well as in possess- 
ing a distinct facial suture. 

The great interest attached to this specimen is in the fact of the rare 
occurrence of remains of this genus in Ireland, and its evident affinity 
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with siinilar forms of Crustacea from the lower coal-measures of Coal- 
brookdaley a formation believed to be of estuary origin, and described by 
Mr. Prestwich as consisting of alternating beds of sandstone and clay, 
the strata being between 700 and 800 feet thick, which has yielded be- 
tween forty and fifty species of terrestrial plants, many species of Mol- 
losca, besides fishes of the genera Megalichthys, Holoptychius, and 
others, as well as several species of the remarkable Crustacea before al- 
luded to; the specimen now brought before your notice being also found, 
under somewhat similar conditions, associated with several species of 
plants and MoUnsca. 

The following species are now included in the new genus Steropis : — 

Steropis arcuatus (Baili/), n. 8, Coal-measures, Bilboa CoUiery, 

county of Carlow. 
Sieropu {Limulus) anthrax (Prestwich), '^ GFeological Transactions," 

second series, 5, t. 41, Fig. 1-4. 
„ „ rotundus. Ibid., Fig. 5-7. 

„ „ trilohiUddes, Ibid., Fig. 8; and Buckland's 

" Bridgewater Treatise,'' p. 396, t 46, Fig. 3. 
„ trilobitoidesi??), Portlock's ''Report," t.24,Fig.ll. 

Synonyms of this Species, 

Steropis {Entomolithm nwnoculus), Martin, " Pet. Derb.," t. 45, 
Fig. 4. 
„ (Bellinurus hellulus), Konig, Icon. Sect., PI. 18, Ko. 230. 

The President stated that this was the first specimen of a Limulus 
found in those coal-measures. 

Mr. Baily stated, in answer to the President, that only three heads 
had been found, and not the tail. 

Professor Kinahan considered the absence of spines a strong confirma- 
tion of Mr. Baily's view as to separating these specimens into a new genus. 

Mr. Kelly made some remarks. 

The Pbestdekt then read the following letter — 

OV THE OBIGn<r OF MAGNESIAN LDCESTONE. BY CAPTAIN CHABLES P. MOLONT, 

OF THE MADRAS ARHT. 

Vauious opinions have, from time to time, been put forward regarding 
the way in which magncsian limestone has been formed. Some say that 
it is a stratified magnesian limestone. Others deny this, and argue that 
it must have been formed by infiltration. Others, again, maintain that 
it was originally a stratified rock formed by the deposition of carbonate 
of lime, but that it was afterwards altered or changed into a magnesian 
limestone by the impregnation of magnesian vapours given off by neigh- 
bouring igneous rocks when in a heated state. Another party assert 
that it was at first deposited in regular strata of carbonate of Hme, or 
the common gray limestone, but that, at a subsequent period, water, 
holding carbonate of magnesia in solution, passed over the rocks, which, 
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having great absorbent powers, like lump sugar, drank in, in oourse of 
time, sufficient carbonate of magnesia from &e water to change them 
into magnesian limestone. 

Dr. Apjohn has clearly shown that the rock oould not have inhaled 
magnesia from vapours given off by igneous rocks when in a molten or 
heated state, as magnesia is not capable of being vaporized. 

The almost totsd absence of fossils in these rocks is also brought 
forward, '' and with truth," as proof that they could not have been ori- 
ginally stratified rocks that were afterwards altered into magnesian lime- 
stone either by absorption or by impregnation ; for, if they were, the 
animals that were embedded in the limestone strata at the time of their 
deposition would still remain in the rocks. 

Thus it will be seen this subject is one that has occupied a good deal 
of attention, and has caUed forth the expression of various opinions re- 
garding its formation. 

One or two things regarding its possible, if not probable, formation 
have lately suggested themselves to the mind of the writer ; and as they 
may, perhaps, Qirow some light on the subject, he would beg to offer them. 

It is argued by many persons that the great paucity of fossil organic 
remains in all magnesian limestone rocks is proof that the carbonate of 
magnesia could not have been deposited contemporaneously with the 
carbonate of lime. Now, were great abundance of fossil exuviae, or none 
at all, to be met with in these rocks, the circumstance might be claimed 
as pretty conclusive proof in favour of the above argument ; but the feet 
of 9, few fossils only being occasionally found in them would appear to the 
writer to be strong evidence in support of the two carbonates having been 
deposited at the same time. Carbonate of magnesia may have been held 
in solution in one sea, and carbonate of lime in solution in another, and 
the one may ha^e been conveyed to the other by means of currents, as 
will now be shown. 

Mr. Maury, in his cxcoUc^nt work on the Physical Geography of the 
Sea, fully explains the thcor}' of oceanic currents, their velocity, and 
power of transporting matter from one sea to another. It is difficult, 
he says, to form an adequate conception of the immense quantities of 
solid matter, in solution, which the current from the Atlantic carries 
into the Mediterranean ; and he mentions the circumstance of several 
vessels having been detained in Almira Bay for three months, in conse- 
Bcquence of the strong currents between that place and Gibraltar, which 
swept them back whenever they tried to get out. 

I^J'ow, suppose these cun-ents, which baffled and beat back this fleet 
for so many days, ran no faster than two knots an hour, assuming its 
depth to be 400 feet only, and its width seven miles, and that it carried 
in with it the average proportion of solid matter (yV) contained in sea- 
water, and admitting these postulates into calculation, it appears that 
salt enough to make no l(*8s than eighty-eight cubic miles of soUd matter, 
of the density of water, wore camod into the Mediterranean in these 
ninety days. N<)W, unless th(^r(> were some oscai>e for all this solid 
matter, which has been running into that sea, not for ninety days merely, 
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but far ages, it is very dear that the Mediterranean would ere this have 
been a vat of veiy strong brine^ or a bed of cubic crystals. It may be 
laid down as a nde, he goes on to say, that all the currents of the ocean 
owe their origin to difference of specific gravity between the sea- water 
at one place and the sea- water at another ; for wherever there is such a 
difference^ whether it may be owing to difference of temperature or dif- 
ference of saltness; it is a difference that disturbs equilibrium ; and cur- 
rents are the consequence. The heavier water goes towards the lighter, 
and the lighter whence the heavier comes ; for two fluids differing in 
specific gravity, and standing at the same level, can no more balance each 
other than imequal weights in opposite scales. It is immaterial whether 
this difference of specific gravity be caused by temperature, by the 
matter held in solution, or by any other thing ; the effect is the same, 
namely, a current 

Now, suppose one sea to have held carbonate of Hme in solution, 
and a neighbouring sea, carbonate of magnesia, then, according to Maury's 
theory, a surface and under-current from one sea to the other must have 
been established, by reason of the difference of specific gravity of the 
two seas, — the specific gravity of magnesia being greater than that of 
lime ; and these currents must have lasted so long as that difference 
existed, which may have been for thousands of years. 

Thus carbonate of magnesia may have flowed into the one ocean, and 
carbonate of lime into the other, till equilibrium was set up between 
them, which would have occurred on the proportions having become 
one to one, or, in other words, when they had mingled together, and 
gained the ratio to form magnesian limestone ; and then an age of tran- 
quillity and subsidence may have commenced, during which the mixed 
carbonates may have been deposited at the bottom of the sea, and our 
dolomites and magnesian limestones have been formed. 

It is well known, however, too, that at this moment an under-current 
is flowing in, and an upper-current running out of the Eed Sea. That 
these currents are caused by other causes than the above is true, viz., 
evaporation; yet the theory is the same, and the result the same — 
namely, a current or currents, and the accumulation of vast quantities 
of solid matter. 

Knowing, then, that these currents and counter-currents have been 
going on, almost imceasingly, in various parts of the world ever since 
we became acquainted with them, and that there is every probability 
of their doing so for ages to come, — may not the suspended matter and 
aqueous solutions of one sea have been carried into and become mixed 
up with those of another, and deposited there in regular strata, and fresh 
matter have been carried in day after day and year after year, 
for a continuation of ages, and have been thrown down upon that last 
formed. 

Assuming, then, that such things possibly occurred, it would fully 
account for the absence of fossils in our magnesian limestone. Carbonate 
of magnesia being detrimental to vegetation and injurious to animal 
life, the Fauna of those seas that contained carbonate of lime, finding 
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their provmces invaded by the influx of bo dangeronB an enemy, and 
driven from their old hannts by the noxioiis fluid, must naturally hare 
sought refuge in other parts of the ocean more congenial to their hahiti 
and less fieital to their existence. But some few feeble and wom-oot 
races, unable, perhaps, to accompany their friends, may have been 
engulfed in the magnesian solution, and not having sufficient streDgth 
to extricate themselves from it, may have been embedded in its de- 
posits. 

The PBESinEKT then communicated the following paper : — 

A5ALT8IS OF AITOBTHITB FROM THE UKAL MOTnTTAIKS. 
BT BOBE&T H. SCOTT, A.B.T.aD. 

FiLOFESSOB G. BosE having requested me to undertake the analysis of 
the Felspar of a Diorite which forms the Konschekowskoi Kamm, near 
Bogoslowsk, in the northern Ural Mountains, I accordingly did so, and 
found it to be Anorthite ; the results of the analysis being : — 

O. ratio. 

SiUca, 46-794 . . 242969 

Alumina, .... 33166 . . 15-50281 17.6300 
Peroxide of Iron, . . 3-043 . . 21310 / ^^ ^^^^ 
Lime, 15-968 . . 45408 \ 

ST*'. : : '. '. "^54 . . 00989 ^-^^^^ 

Soda, '. 1-281 • • 0-8285 / 

100-806 

The BDCcific gravity of the jwrtion analyzed was 2*72. This mineral 
ift granular, not exhibiting distinct crystalline faces, and is soluble in 

^ The second constituent of the Diorite, a greenish-black hornblende, 
has been analyzed by Professor Rammelsbcrg (Pogg. Ann. 1858, iv. 
p. 441). His analysis gives- 



Titanic Acid, .... 1*01 

Fluorine 0-25 

Silica, 44-24 

Alumina, 3-85 

Peroxide of Iron, . . . 5-13 

Protoxide of Iron, . . 11*80 

Lime, 10-82 

Mtuni^*Bia, . • • • 13*46 

Soda, 2-08 

Potash, 0-24 

Loss by ignition, . 0*39 

98-27 



O. ratio. 



22-97 
413 
1-54 
2-62 
309 
5-38 
0-53 
004 
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The nuneral has a sj^eoific gravity of 8-214. It is compact^ with 
perfect cleavage. 

The Diorite itself is very coarse-grained, the minerals being distri- 
bated through it in irregolar masses. It contains also a little qoartz, 
and some brownish-white mica. 

The President stated that Mr. Scott's analysis confirmed his own 
analysis of Anorthite from the Carlingford Moimtain. 
The Society then adjonmed to November. 
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« 

The mineral has a specific gravity of 3-214. It is compact, with 
perfect cleavage. 

The Diorite itself is very coarse-grained, the minerals being distri- 
buted through it in irregular masses. It contains also a little quartz, 
and some brownish- white mica. 
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The President stated that Mr. Scott's analysis confirmed his own /;^' ^ 

analysis of Anorthite from the Carlingford Mountain. v:;^/* IS. ^ 

The Society then adjourned to November. l^' \ \ 

GENERAL MEETING, WEDNESDAY EVENING, NOVEMBER 10, 1868. '^ > % 






Rev. P&ofessob Hauohton, F. R. S., President, in the Chair. I 

The following gentlemen were elected Members of the Society : — ^W 

1. William Ogilby, Escj., F. R. S., Lisclean, Dunmannagh, county of 
Tyrone ; proposed by Lord Talbot de Malahide, seconded by Dr. Apjohn, 

2. William Jones, Esq., C. E., and, 3. George Wilson Irwin, Esq., C.E., 
both of the General Valuation and Boundary Survey of Ireland; pro- 
posed by the Rev. Professor Galbraith and seconded by Professor Downing. 

Alphonse Gages, Esq., read a paper — 

OK A METHOD OF OBSEBVATIOK APPLIED TO THE STUDY OF SOKE METAMORPHIC 
BOCKS ; AND ON SOKE MOLECULAS CHANGES EXHIBITED BT THE ACTION 
OF ACIDS UPON THEM. 

TuE following memoranda are an outline of some observations with 
which I have been recently occupied, and which seem to afford proof, 
in addition to that advanced by others, of the metamorphic origin of 
serpentines and other rocks of the same class. In pursuing this inves- 
tigation, I have paid special attention to the rock-skeletons which result 
from the decomposition of these and of analogous substances; and I 
trust that the results at which I have arrived will be found to have an 
important bearing on an extensive and interesting field of mechanico- 
chemical geology. 

Chemical analysis makes us acquainted with the constituent elements 
of rocks ; but the results thus obtained tell us nothing of the mode of 
formation of the rocks themselves, or of their intimate structure. In 
the greater number of instances the different chemical reactions to which 
it is necessary to submit the various objects of inquiry, present the iso- 
lated substances of which they are severally composed in a molecular 
state, quite different from that in which they primarily existed. It is, 
then, by a series of comparative experiments that it is possible for us to 
approach the truth, the most simple experiments being often those which 
are most effectual; and the importance of the residt obtained frequently 
depends on the mechanical means employed. 

The simple action of acids or other dissolvents on a given rock, re- 
moving from it certain parts, and leaving others exposed to view, will 
sometimes enable us to observe its mode of formation, as well as that of 
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hf rr.;»riy in-tarir;/-i fMirrio van-tie< ••I'magnc^iic (siliceous carbonate of 
mti'/uf A'.i), *'iri;ilo;' /ij-iy tr. atf;d by a >jlariou of dilute hydrochloric acid, 
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crystals of certain varieties of zeolites with alkaline bases shows, from 
the partial decomposition effected, the stages through which these mi- 
nerals pass. A crystal of Thomsonite, boiled with hydrochloric acid, 
deposits, after saturation of the alkali, a gelatinous transparent precipitate 
of silica, and an opaline siliceous skeleton remains, which to a certain 
extent preserves the form of the primitive crystal. A mass of these 
crystals treated in the same manner, and dried after separation of the 
gelatinous silica, resembles, to all appearance, that of the siliceous aggre- 
gates which are often found in Solfataras ; and the gelatinous deposits 
occurring in such volcanic localities, as weU as near some thermal sources, 
have, doubtless, often been formed in the same manner. 

I may further refer to the results obtained by operating upon a va- 
riety of magnesite derived from the decomposition of trap rock, and 
described by General Portlock in his Geological lieport on the Counties 
of Londondeny, Tyrone, and Fermanagh, pp. 114 and 115. This mi- 
neral substance presents one of the best illustrations of the peculiar me- 
tumorphic changes which occur in the decomposition of basalt rocks. 
Dr. Apjohn has given an analysis of the mineral at page 114 of the 
Report I have mentioned, irom which it woidd appear to be a hydrous 
silicate of alumina and magnesia. This minenil substance ia of a 
grayish-white colour, and consists of a series of parallel laminae. A 
lamina of this mineral, of about two centimetres square, by two milli- 
metres thick, being boiled for a certain length of time with hydrochloric 
acid, and afterwards with sulphuric acid, leaves, after an operation of 
several days, a skeleton of amorphous silica, blackened by the sulphuric 
add acting upon organic matter, which has been derived, doubtlesa, from 
the water of infiltration. Upon the acid and organic matter being re- 
moved by washing and combustion, there remains a skeleton of pure 
amorphous silica, having a density less than that of water, and present- 
ing the perfect form of the primitive substance, in which will be found 
exhibited to the naked eye the laminte superimposed Hke the leaves 
of a book. After immersion in water for a sufficient length of time, it 
becomes translucent, and acquires all the characters of certain varieties 
of hydrophane. The quantity of water which it absorbs is more than 
115 per cent. If left exposed to the air for some time, the siliceous 
skeleton loses the greater part of the water, but retains a mean quantity 
of about 6*40 per cent, which corresponds very nearly with the for- 
mula 3Si, O3, HO given by Beudant of an opaque white opal of Castel- 
lamonte. 

If it be immersed in a solution of ammoniacal sulphate of copper, 
and afterwards exposed to the open air, it retains a portion of the copper 
salt, even though subjected to repeated washings, and in the moist state 
it presents the appearance of certain varieties of silicate of copper (cop- 
per hydrophane).* In sulphuric acid the substance becomes hyaline, 

* This phenomenon may be expUioed by the great difference existuig between the 
refractive power of air and sulphuric add. 
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and retains a portion of the acid with great tenacity, even after repeated 
washings. A solution of caustic potadi dissolves the skeleton with great 
facility, even after submitting it to a red heat. 

Although it Bccms difficult to ascribe a capability to this sUiceouB 
matter of forming definite compounds, the facts just mentioned arc not 
the less remarkable. The molecular condition in which the silica eidsts 
in such an alumino-mngnesian compound as I have described, and the 
action which it exerts on a great number of liquids and solids^ would 
appear to indicate a point of connexion between chemical phenomena 
and the forces of molecular attraction. 

As an illustration of the decomposition and subsequent rcconstrocti<m 
of rocks, I have also examined a pseudo-morphite of quartz rock, in all 
probability derived from magnesite, and obtained from nearly the same 
locality as the former mineral, which, like it, was composed of a seiiet 
of parallel laminte : the interior layers possessed a certain amount of per- 
meability, which, upon examination with a lens, showed that the silica 
had passed into the crystalline state, but, notwithstanding, some traces of 
amoq)hou8 silica could still be detected by the test of caustic potash. The 
density of this pseudoniorph is nearly the same as that of ordmaiy quarts 
rock. It would appear, therefore, that the alumino-magnesian bases of 
the original rock having disappeared, a permeable siliceous skeleton re- 
mained, which had been subsequently infiltrated by the silica of the 
alkaline silicates derived from the decomposition of the surrounding trap 
rocks. 

To the same class of phenomena we may probably refer those re- 
sulting in the petrifaction of the fossil wood occurring in the vicinity 
of Lough Xeagh, which, according to Bischof, contains 71 per cent, ol 
silica ; and the slight alkaline reaction which the same observer has at- 
tributed to the waters of that lake apparently also supports this view. 

The mineral suhst^mces called mountain leather and mountain cork, 
which are chielly derived from the decomposition of homblendic rocks, 
OS in the county of Londonderry^ exhibiting, as it were, in themselvec 
a kind of natural process similar to that described, leave, when treated 
with acid, a 8i)ongy skeleton of excessive lightness, which swims in 
water, and bears the great^'st analogy to some varieties of noetic quartz. 
This residue of silica absorbs about four times its weight of water, 
and rapidly dissolves in a weak solution of caustic potash (cold), even 
after the skeleton luus been heated to redness. The mineral substimces 
just referred to, as well as analogous compounds, are in a more or less ad- 
vanced stage of decomposition; the portion of them remaining being oftec 
only a spong}*, aluminous silicate, which has itself been partially de- 
composed, the silicates, in greater or less quantity, haWng been removed 
and replaced by carbonates of lime and magnesia ; but I may remark thai 
the silica retained in these minerals is always found in the amorphom 
soluble state, which appears to me conclusive as to their origin ; some- 
times either carbonate of lime or of magnesia, or both, completely replace 
the original siliceous compound foiming the mountain leather, which ii 
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that case can often only be traced as a thin coating on both sides of the 
newly formed carbonates which occupy the place of the decomposed 
silicates of lime and magnesia. The thin coating to which I have al- 
luded is occasionally almost imperceptible ; but a practised observer will 
find no g^reat difficulty in detecting it. Pursuing the same view, I may 
observe that serpentine cut into thin pieces of various shapes, and treated 
by acids, also exhibit in a great number of cases the original mineral 
substances from which it is derived, always lea\dng, however, a siliceous 
ekeleton, in which those substances are nearly always enclosed; and 
this skeleton, being opalescent in water, likewise possesses some of the 
other properties before mentioned. This mode of treatment by various 
dissolvents enables us at once to account for the variations which have 
occurred in many of the published analyses of serpentine; since, in 
the majority of instances, the skeleton wiU be found to envelope, in 
greater or less quantity, the mineral matter partly decomposed, fr6m 
which the serpentine originated, a feet which will, of course, exercise 
a very variable influence with respect to the analytical results. My 
experiments on this subject are not as yet sufficiently advanced to offer 
mOTe than a few concluding remarks respecting some further properties 
which I have lately discovered in connexion with the skeletons of some 
of the specimens of serpentine examined, in two of which I have suc- 
ceeded in detecting the presence of organic matter under the action of 
concentrated sulphuric acid. One of tiiese is from the neighbourhood 
of Holyhead, and the other from Snarum in Norway. The serpentine 
from Norway is of a yellowish-green colour, with undulating lines of 
light green ; and its skeleton, which is almost entirely soluble 
when submitted to the action of caustic potash, shows small micaceous 
spangles of talc, and also black spots which appear to be derived from 
decomposed garnets. It absorbs about 40 per cent, of water, becoming 
translucent, and is of a rather compact structure. The serpentine from 
the neighbourhood of Holyhead, treated with sidphuric acid, presents 
marks of carbonization, but it is only at certain isolated points ; and the 
undecomposed portion exhibits well-defined lines of cleavage. 

The serpentine of Galway, though of a variable character, is more 
or less readily acted upon by acids, both according to the state of al- 
teration by which it has been affected, and the quantity of carbonate of 
lime which it contains, this latter being often imiformly disseminated 
throughout the mass. The skeleton which it leaves is in general very 
friable, and fells into powder on drying ; the part not affected by the 
employment of caustic potash is formed by an agglomeration of mica- 
ceous spangles of talc, and also insoluble silica ; the green colour is pro- 
duced chiefly by protoxide of iron, which forms the irregular veins 
observable. 

In the serpentine of Penzance, coloured chiefly by peroxide of iron, 
the siliceous skeleton envelopes a nucleus unaffected by the action of 
acid which consists of an aggregation of homblendic and diallagic sub- 
stances, which, as it were, may be viewed as a skeleton within a skele- 
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ton. By the simple process which I have endearoured to describe, namely, 
the submission of thin laminse to the influence of acids and other dissol- 
vents, true serpentines, which are hydrated minerals, leaving siliceous 
skeletons of amorphous silica, may be distinguished at once firom many 
other rocks, which latter are often merely altered clay slate, so nearly re- 
sembling serpentines lithologically, as to have been frequently confoimded 
with them, though quite distinct in chemical composition. I might 
have cited several other examples in support of the for^^ing tiieory, 
were it consistent with the limits usually prescribed for a paper pur- 
porting to be a mere outline ; but their omission causes me the less re- 
gret, as I am still prosecuting this subject, owing to the encouragement 
which I received from the British Association to complete the inquiry. 

The President made some remarks on Mr. (rages' paper, especially 
with reference to the origin of serpentine, which he did not consider to 
be if^cous. He had carefully examined the serpentine of Holyhead, 
the Lizard, and Galway, and in none of them did he see indications of 
such an origin. 

Dr. Apjohn congratulated the members on the very interesting paper 
read by Mr. Gages, and trusted he would stiU continue his ob8erYation& 

Dh. E. Perceval TViUGnT read the following paper by Heitet J. B. 
Hargeate, C. E. : — 

on the general geological features observable on the sea-shosb 

between balbriggan and rush. 

The first object of geological importance occurring near the pier of Bal- 
briggan is a greenstone quarry, of a uniform greenish-white colour and 
compact structure, but ai)parently presenting nothing ftirther worthy of 
special obscn'ation. 

Upon arriving at the shore, which is not far distant from the above 
quarry, there would not appear to be any rocks visible in «Yw, if we 
except projections of greenstone occurring here and there at distant in- 
tervals, just like boulders, though, from their proximity to the quarry 
I have mentioned, they may not be so. 

The headlands are formed of clay, and seem to present no peculiar 
feature : the pebbles on the shore are for the most part composed of 
greenstone, though sandstone and syenite are occasionally met with. 

Proceeding southward, the first object of interest occurs at a place 
called Isaac's Bower, where for the first time on the shore a continuouB 
formation of apparently stratified rock, in beds of from 18 inches 
to 2 feet thick, occurs. This rock is of a dark green colour, and as 
it does not seem to be acted upon by hydrocliloric acid (cold), it may 
possibly be a mixture of felspar and hornblende; but in any case ite 
present position is evidently due to volcanic agency. It is at this 
point, a little below Isaac^s Bower, that we come to the northern limit 
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of the section* which I have prepared, and the first junction obftcrvable 
is that between this trap and the stratified Silurian slate, which latter 
dips at a high angle, say between 50° and 60°. These beds are very 
thin, and do not seem to have been altered in contact with the Tolcanic 
rock before mentioned. The trap would appear to have been intrusive 
rather than contemporaneous, from its occurrence, a little further south, 
as a thin band, between two beds of limestone, which are interstratified 
with the mass of the Silurian rocks {vide section), the line of bedding hav- 
ing probably offerecl least resistance to its onward flow, though we might 
infer otherwise from its apparent stratification and non-metamoq)hic 
action. The limestone referred to strikingly contrasts, both in colour 
and structure, with the surrounding Silurians, being in thick beds, and 
of a light blue colour, effervescing strongly with hydrochloric acid. The 
limestone (vide specimen) passes into a black slate, having numerous 
sedimentary lines, which much resembles the calp of the district {vide 
specimen), being possibly analogous to the graptolite slate of the com- 
mons of Slane, in the county of Meath ; and I may observe that the 
limestone with which it is connected has formerly been observed to be 
fofisiliferons by Sir Bichard Griffith, Bart. As we advance in the section, 
the Silurian date assumes a more solid structure, forming in thick beds, 
which, after exhibiting some fine contortions, become nearly horizontal, 
the general dip being in a northerly direction. 

Passing the Ardgillan bathing-place, rock is no longer visible, the 
clifis, which form a bay, with a sandy beach, presenting the most pro- 
minent feature, as well as that most worthy of notice {ride map). These 
cliffs are formed of stratified sands, which exhibit lines of false bedding, 
with bands of clay and fine gravel intercalated, and as they contain 
marine fossils, such as Turritella and Cf/prina islandiea^ I conclude they 
were of drilt origin. The pebbles, which are of much worn red sand- 
stone and red flint, indicate, I should say, the northern direction from 
which they had been transported. 

The nolway passes through a sand-hill of similar origin near the 
Skerries station, which, amongst others forming a prominent feature 
near the town, exhibits very perfectly the appearance of false stratifi- 
cation, to which I have alluded ; and I may remark the occurrence of 
an ^T)gnlftr pebble of granite in a neighbouring sand-pit {vide map). In 
the bay above mentioned I observed two large boulders of greenstone, 
having crystals of felspar. 

At the southern head of the bay the Silurian rocks reappear, their 
strike being altered ; but they still present the massive structure before 
observed, till we approach the town of Skerries, where they be<;ome ver- 
tical, and disappear. On the shore of Skerries we only find rock at lied 
Island, where iko strike appears to agree nearly with tliat of the rocks 
occurring at the head of the bay before referred to ; but, from the con- 
fdsion existing, it is difficult of identification; the dip, however, on the 
south side of tibe island is towards the south. 

« See PUt« III. 
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Proccciling still southward, beds of rock appear for the finr 
time opposite to Shennick's Island (ride map), which, as they form, ii 
my opinion, the commencement of the lower limestone, 1 have repre 
Rented as nesting unconformably upon the SUurians, — a view home out 
1 would say, by the fact of the Silurian rocks, last mentioned, dipping 
towards the south ; while these dip towards the north, the line of junc 
tion being determinable only by observations made in the interior of tfai 
countr)' (ride map). This limestone is of a light blue colour, and sob 
crystalline stnicture, having a ver}' uniform appearance ; and may b( 
well obs(»rved at Milverton quarry, where it is chiefly worked for thi 
agricultural puri)08e8 of the district, as well as for building. When fin: 
ob8er\'cd, it is very horizontal, and the strike is mther indefinite, thi 
beds prenenting a series of undulations. In one of these undulations, i 
little farther south, a deposit occurs, which differs from the subjacea 
limestone, being very crj-stalline, and of a yellowish colour (vide sped 
men). This is also a limestone, though probably magnesian. If pul 
verized, and immi^rsc^d in dilute acid, it effervesces, but leaves a conside 
ruble H'sidue. The presumed magnesian deposit continues interruptedly 
for a short distance, the subjacent blue limestone being exposed at in 
t<,'r\'als by the removal of the overlying deposit from the erosive action o 
the sea- water ; and blocks of blue limestone may frequently be observe! 
to be coated with this crystalline yellow limestone, from which the whol 
formation may be fairly inferred to have had a similar origin, the sedi 
mentar}' ageucies being occasionally more or less subject to magnesiu 
conditions. 

Conglomerate in very thick beds, overlying the blue limestone con 
fonnably, is n(?xt met with, and it is chiefly composed of green slatec 
which vary in size from a foot do\^'nward8, being cemented by a calca 
rcous paste, which also contains pebbles of quartz rounded by previou 
attrition. These bods continue uninterruptedly for about a quarter of 
mile, when we again meet, at least in my opinion, the continuation c 
the blue limestone before mentioned, reappearing firom beneath the con 
glomerate. 

Though I have not adopted this view in the section, fix)m the appa 
rent unlikelihood of the limestone forming a reversed synclinal flexur 
of such a distorted character, enveloping the conglomerate, I yet thin] 
that the probabilities tu-e in favour of the supposition, that while th 
limestone was being deposited, the materials of which the conglomc 
rate is composed were being prepared near a Silurian shore, and, by th 
simultaneous action of the carboniferous watc^ra, were deposited in a cal 
careous paste, which would have fonned the bed overlying the subjaccn 
limestone, both having been subsequently subjected in a moist state t 
the lateral disturbances, of which there is such abundant evidence through 
out the district. That the limestone at least underwent disturbanc 
while in a very 2)la8tic condition, appears to bo highly probable, fit)i 
the fact that both at the Milverton and M*Court^s quarries crinoid stem 
(see specimen) may be seen projecting, like nails in a wall, fit)m the face 
of joints coated with clay which have been exposed by blasting, as, ha( 
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the rock been fractured in a brittle and indurated state, we might have 
expected that the crinoid stems, being broken across, would haye exhi- 
bited a cross-section, coinciding with the plane of the joint, especially 
as the joints would seem to have been unaffected by the action of weather 
or other external influences. 

In M 'Court's quarry (vide map), which is probably a continuation 
of the limestone already referred to, at the southern extremity of the 
conglomerate, I obtained several fosdls {vids specimen), amongst which 
I observed JEuomphdlus pentangulatus, Naticopns Philipsii, Spirifer 
glaher^ Terehratula acuminata, and a new variety of Orthis crenistria^ 
remarkable for its lateral granulation. It was in this quarry that 
Dr. Davy, of the Eoyal Dublin Society, obtained the beautifld specimen 
of Twrho tiara, which he exhibited at one of the Evening Meetings of 
the members of that body. An isolated outlier of conglomerate, similar 
to the last mentioned, though formed of finer materials, occurs a little 
further on, and, in my opinion, affords additional evidence in reference 
to the views I have been advocating ; as, had the underlying limestone 
been formed for any length of time prior to the deposition of the con- 
glomerate, the broken- up shingle of the previously consolidated rock 
would necessarily have formed a portion of the materials of which the 
miperincumbent conglomerate was composed. Ascending in the section, 
we find the calp in succession, distinguished by its dark carboniferous 
appearance. This formation consists of dark-coloured, impure, compact 
lunestone, interstratified with dark shales, which exhibit a semi-crys- 
talline structure, graduating into shaly laminations of extreme soft- 
ness, easily impressed by a blow of the hammer. It was in these beds 
that the Potidania Becheri, showing both valves, was obtained by Sir 
Bichaid Griffith ; and in a late excursion made with Mi. Haughton, I 
was successful in procuring another example of the same structure at 
Loughshinny. Both specimens have been figured by Sir Bichard Griffith 
in the last dumber of the '' Journal of the Geological Society of Dublin." 
I also observed the occurrence in the Posidonia beds of the fossils, such 
as Goniatites, and plant remains, which have been previously noticed 
in the Journal referred to. 

The origin of the Calp formation is so well known, and has been al- 
ready so often discussed, that I can do little more than corroborate the 
opinion that these strata formed the bed of an ancient marine slob, which 
was gradually augmented by incursions of mud mingled with organic 
matter, such as the leaves and stems of trees, &c. 

The lower limestone, in thick beds, and very much contorted, reap- 
pears at the headland of Drunmagh, there being nothing further worthy 
of remark, if we except the occurrence of a fault {vide section), in the vici- 
nity of which a fissure of large dimensions has been formed, evidently 
much subsequent to the consolidation of the fractured rocks ; and it con- 
tains masses of the surrounding limestone, cemented by a matrix of white 
quartz. Passing Drunmagh {vide section), the shale and limestone alter- 
nately appear at the surface, little beyond the variety of dip exhibited 
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The mineral has a specific gravity of 3-214. It is compact, with 
perfect cleavage. 

The Diorite itself is very coarse-grained^ the minerals being distri- 
buted through it in irregular masses. It contains also a little quartz, 
and some brownish- white mica. 

The President stated that Mr. Scott's analysis confirmed his own /V 
analysis of Anorthite from the Carlingford Mountain. ,. c/" "" 

The Society then adjourned to November. 1^- 
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Rev. P&ofessob Hauohton, F. R. S., President, in the Chair. \^ 

The following gentlemen were elected Members of the Society : — 

1. William Ogilby, Esq., F. R. S., Lisclean, Dunmannagh, county of 
Tyrone ; proposed by Lord Talbot do Malahide, seconded by Dr. Apjohn, 

2. William Jones, Esq., C. E., and, 3. George Wilson Irwin, Esq., C.E., 
both of the General Valuation and Boundary Survey of Ireland; pro- 
posed by the Rev. Professor Galbraith and seconded by Professor Downing. 

Alphonse Gages, Esq., read a paper — 

05 A KETHOD OP OBSERVATION APPLIED TO THE STUDY OF SOME ICETAHORPHIC 
BOCKS ; AND ON SOME MOLECULAB CHANGES EXHIBITED BT THE ACTION 
OF ACIDS UPON THEM. 

The following memoranda are an outline of some observations with 
which I have been recently occupied, and which seem to afford proof, 
in addition to that advanced by others, of the metamorphic origin of 
serpentines and other rocks of the same class. In pursuing this inves- 
tigation, I have paid special attention to the rock-skeletons which result 
fi^m the decomposition of these and of analogous substances; and I 
trust that the results at which I have arrived will be found to have an 
important bearing on an extensive and interesting field of mechanico- 
chemical geology. 

Chemical analysis makes us acquainted with the constituent elements 
of rocks ; but the results thus obtained tell us nothing of the mode of 
formation of the rocks themselves, or of their intimate structure. In 
the greater number of instances the different chemical reactions to which 
it is necessary to submit the various objects of inquiry, present the iso- 
lated substances of which they are severally composed in a molecular 
state, quite different from that in which they primarily existed. It is, 
then, by a series of comparative experiments that it is possible for us to 
approach the truth, the most simple experiments being often those which 
are most effectual ; and the importance of the result obtained frequently 
depends on the mechanical means employed. 

The simple action of acids or other dissolvents on a given rock, re- 
moving from it certain parts, and leaving others exposed to view, will 
sometimes enable us to observe its mode of formation, as well as that of 
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its decomposition. It is important to remark that the mechanical state 
of the substance to be actt'd on is not an indifferent element in these ex- 
periments ; the chemical result will, of course, be the same whether the 
substance to be act<^d upon be in the form of powder, of laminse, more 
or less fine, of rock fra{»raents, or of crystals cut in the direction of the 
cleavage ; but the true interpretation in reference to the value of the se- 
veral phenomena observed will bo essentially different as regards the 
geological origin of the object of inquiry. 

In support of this proposition I may allude to some examples lately 
supplied by the experiments which I have made. In taking, for in- 
stance, a fibrous dolomite, such as that found near Miask in the Ural 
Mountains, the ordinary analysis of the mineral will give us a quan- 
tity of lime, magnesia, and silica, represented by the following num- 
bers: — 

Carbonate of lime, 57*483 

,, magnesia, 40*974 

Sesquioxide of iron, and alumina, . . 0*4 11 

Water, and organic matter, 0*239 

SiHca, 1-095 



100-202* 



From this analysis it would appear that the mineral to which I 
have referred is a dolomite rock ; but it affords us no information what- 
ever relative to it*? real nature or origin. If, however, instead of ope- 
rating on the mineral in the form of powder or fragments coarsely 
broken up, we proceed by means of diluted hydrochloric acid acting on 
a single fragment of moderate dimensions cut in the direction of the 
fibres, we will observe, after eontinuing the process for some days, that 
there will be left an asbestifonn skeleton, of which the following is the 
composition : — 

Silica, 68 

Magnesia, 29 

— numbers representing a magncsian Tremolite; and it is from this 
simple dift'erence in the manner of conducting the experiment that we 
have arrived at a result so different from the former, thus enabling us to 
trace, so to speak, the real origin of the rock in question. 

In many instances some varieties of magnesito (siliceous carbonate of 
magnesia), analogously treated by a solution of dilute hydrochloric acid, 
leave silico- gelatinous residues, thus affording indications, as in the for- 
mer case, of the origin of the rocks from which they are derived ; an- 
other case in point being the possibility of following the transition from 
meerschaum, which is a silicate of magnesia in definite proportions, to 
a replacing pseudo-morphite of ordinary carbonate of magnesia, contain- 
ing mere traces of gelatinous silica. 

The manner in which concentrated hydrochloric acid acts upon 

• " PhU. Mag." for March, 1858, aud '• Jour, of Gaol. Soc. of Dublin," vol. viu., p. 39. 
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cryBtalB of certain varieties of zeolites with alkaline bases shows, from 
the partial decomposition effected, the stages through which these mi- 
nerals pass. A crystal of Thomsonite, boiled with hydrochloric acid, 
deposits, after saturation of the alkali, a gelatinous transparent precipitate 
of silica, and an opaline siliceous skeleton remains, which to a certain 
extent preserves the form of the primitive crystal. A mass of these 
crystals treated in the same manner, and dried after separation of the 
gelatinous siUca, resembles, to all appearance, that of the siliceous aggre- 
gates which are often found in Sofiataras ; and the gelatinous deposits 
occurring in such volcanic localities, as well as near some thermal sources, 
have, doubtless, often been formed in the same manner. 

I may further refer to the results obtained by operating upon a va- 
riety of magnesite derived from the decomposition of trap rock, and 
described by General Portlock in his Geological Report on the Counties 
of Londonderry, Tyrone, and Fermanagh, pp. 114 and 115. This mi- 
neral substance presents one of the best illustrations of the peculiar me- 
tamorphic changes which occur in the decomposition of basalt rocks. 
Dr. Apjohn has given an analysis of the mineral at page 114 of the 
Report I have mentioned, from which it would appear to be a hydrous 
silicate of alumina and magnesia. This mineral substance is of a 
grayish-white colour, and consists of a series of parallel laminae. A 
lamina of this mineral, of about two centimetres square, by two milli- 
metres thick, being boiled for a certain length of time with hydrochloric 
acid, and afterwards with sulphuric acid, leaves, after an operation of 
several days, a skeleton of amorphous silica, blackened by the sulphuric 
acid acting upon organic matter, which has been derived, doubtless, from 
the water of infiltration. Upon the acid and organic matter being re- 
moved by washing and combustion, there remains a skeleton of pure 
amorphous silica, having a density less than that of water, and present- 
ing the perfect form of the primitive substance, in which will be found 
exhibited to the naked eye the laminae superimposed Hke the leaves 
of a book. After immersion in water for a sufficient length of time, it 
becomes translucent, and acquires all the characters of certain varieties 
of hydrophane. The quantity of water which it absorbs is more than 
115 per cent. Kleft exposed to the air for some time, the siliceous 
skeleton loses the greater part of the water, but retains a mean quantity 
of about 6*40 per cent, which corresponds very nearly with the for- 
mula 38i, O3, HO given by Beudant of an opaque white opal of Castel- 
lamonte. 

If it be immersed in a solution of ammoniacal sulphate of copper, 
and afterwards exposed to the open air, it retains a portion of the copper 
salt, even though subjected to repeated washings, and in the moist state 
it presents the appearance of certain varieties of silicate of copper (cop- 
per hydrophane).* In sulphuric acid the substance becomes hyaline, 

* This phenomenon may be expUioed by the great difference existing between the 
refractive power of air and sulphuric add. 
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and retains a portion of the acid with great tenacity, even after repeated 
washings. A solution of caustic potash dissolves the skeleton with great 
facility, even after submitting it to a red heat. 

Although it seems difficult to ascribe a capability to this siliceous 
matter of forming definite compounds, the facts just mentioned are not 
the less remarkable. The molecular condition in which the silica exists 
in such an alumino-magnesian compoimd as I have described, and the 
action which it exerts on a great number of liquids and solids, would 
appear to indicate a point of connexion between chemical phenomena 
and the forces of molecular attraction. 

As an illustration of the decomposition and subsequent reconstruction 
of rocks, I have also examined a pseudo-morphite of quartz rock, in all 
probability derived from magnesite, and obtained from nearly the same 
locality as the former mineral, which, like it, was composed of a series 
of parallel laminae : the interior layers possessed a certain amount of per- 
meability, which, upon examination with a lens, showed that the silica 
had passed into the crystalline state, but, notwithstanding, some traces of 
amorphous silica could still be detected by the test of caustic potash. The 
density of this pseudomorph is nearly the same as that of ordinary quartz 
rock. It would appear, therefore, that the alumino-magnesian bases of 
the original rock having disappeared, a permeable siliceous skeleton re- 
mained, which had been subsequently infiltrated by the silica of the 
alkaline silicates derived from the decomposition of the surrounding trap 
rocks. 

To the same class of phenomena we may probably refer those re- 
sulting in the petrifaction of the fossil wood occurring in the vicinity 
of Lough Neagh, which, according to Bischof, contains 71 per cent, of 
silica ; and the slight alkaline reaction which the same observer has at- 
tributed to the waters of that lake apparently also supports this view. 

The mineral substances called mountain leather and mountain cork, 
which are chiefly derived from the decomposition of homblendic rocks, 
as in the county of Londonderry, exhibiting, as it were, in themselves 
a kind of natural process similar to that described, leave, when treated 
with acid, a spongy skeleton of excessive lightness, which swims in 
water, and bears the greatest analogy to some vfirieties of nectic quartz. 
This residue of silica absorbs about four times its weight of water, 
and rapidly dissolves in a weak solution of caustic potash (cold), even 
after the skeleton has been heated to redness. The mineral substances 
just referred to, as well as analogous compounds, are in a more or less ad- 
vanced stage of decomposition; the portion of them remaining being often 
only a spongy, alxmiinous silicate, which has itself been partially de- 
composed, the silicates, in greater or less quantity, having been removed 
and replaced by carbonates of lime and magnesia ; but I may remark that 
the silica retained in these minerals is always found in the amorphous 
soluble state, which appears to me conclusive as to their origin ; some- 
times either carbonateof lime or of magnesia, or both, completely replace 
the original siliceous compound forming the mountain leather, which in 
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that case can often only be traced as a thin coating on both sides of the 
newly formed carbonates which occupy the place of the decomposed 
silicates of lime and magnesia. The thin coating to which I have al- 
luded is occasionally almost imperceptible ; but a practised observer will 
find no great difficulty in detecting it. Pursuing the same view, I may 
observe that serpentine cut into thin pieces of various shapes, and treated 
by acids, also exhibit in a great number of cases the original mineral 
substances from which it is derived, always leaving, however, a siliceous 
skeleton, in which those substances are nearly always enclosed ; and 
this skeleton, being opalescent in water, likewise possesses some of the 
other properties before mentioned. This mode of treatment by various 
dissolvents enables us at once to accoimt for the variations which have 
occurred in many of the published analyses of serjientine; since, in 
the majority of instances, the skeleton will be found to envelope, in 
greater or less quantity, the mineral matter partly decomposed, fr6m 
which the serpentine originated, a fact which will, of course, exercise 
a very variable influence with respect to the analytical results. My 
experiments on this subject are not as yet sufficiently advanced to offer 
more than a few concluding remarks respecting some further properties 
which I have lately discovered in connexion with the skeletons of some 
of the specimens of serpentine examined, in two of which I have suc- 
ceeded in detecting the presence of organic matter under the action of 
concentrated sulphuric acid. One of these is from the neighbourhood 
of Holyhead, and the other from Snarum in Norway. The serpentine 
from Norway is of a yellowish-green colour, with imdulating lines of 
light green ; and its skeleton, which is almost entirely soluble 
when submitted to the action of caustic potash, shows small micaceous 
spangles of talc, and also black spots which appear to be derived from 
decomposed garnets. It absorbs about 40 per cent, of water, becoming 
translucent, and is of a rather compact structure. The serpentine from 
the neighbourhood of Holyhead, treated with sidphuric acid, presents 
marks of carbonization, but it is only at certain isolated points ; and the 
nndecomposed portion exhibits well-defined lines of cleavage. 

The serpentine of Galway, though of a variable chEiracter, is more 
or less readily acted upon by acids, both according to the state of al- 
teration by which it has been affected, and the quantity of carbonate of 
lime which it contains, this latter being often imiformly disseminated 
throughout the mass. The skeleton which it leaves is in general very 
friable, and falls into powder on drying ; the part not affected by the 
employment of caustic potash is formed by an agglomeration of mica- 
ceous spangles of talc, and abo insoluble silica ; the green colour is pro- 
duced chiefly by protoxide of iron, which forms the irregular veins 
observable. 

In the serpentine of Penzance, coloured chiefly by peroxide of iron, 
the siliceous skeleton envelopes a nucleus unaffected by the action of 
acid which consists of an aggregation of homblendic and diallagic sub- 
stances, which, as it wen^, may be viewed as a skeleton within a skele- 
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ton. By the simple process which I have endeavoured to describe, namely, 
the submission of thin lamina) tx) the influence of acids and other dissol- 
vents, true serpentines, which are hydrated minerals, leaving siliceous 
skeletons of amorphous silica, may be distinguished at once from many 
other rocks, which latter are often merely altered clay slate, so nearly re- 
sembling serpentines lithologically, as to have been frequently confounded 
with them, though quite distinct in chemical composition. I might 
have cited several other examples in support of the foregoing theory, 
were it consistent with the limits usually prescribed for a paper pur- 
porting to be a mere outline ; but their omission causes me the less re- 
gret, as I am still prosecuting this subject, owing to the encouragement 
which I received from the British Association to complete the inquiry. 

The President made some remarks on Mr. Gages' paper, especially 
with reference to the origin of serpentine, which he did not consider to 
be igneous. He had carefully examined the serpentine of Holyhead, 
the Lizard, and Galway, and in none of them did he see indications of 
such an origin. 

Dr. Apjohn congratulated the members on the very interesting paper 
read by Mr. Gages, and trusted he would still continue his observationa. 

Db. E. Perceval "Wbight read the following paper by Henky J. B. 
Habgeave, C.E.: — 

ON THE GENERAL GEOLOGICAL FEATURES OBSERVABLE ON THE SEA-SHORE 

BETWEEN BALBRIGGAN AND RUSH. 

The first object of geological importance occurring near the pier of Bal- 
briggan is a greenstone quarry, of a uniform greenish-white colour and 
compact structure, but apparently presenting nothing further worthy of 
special observation. 

Upon arriving at the shore, which is not far distant from the above 
quarry, there would not appear to be any rocks visible in situ, if we 
except projections of greenstone occurring here and there at distant in- 
tervals, just like boulders, though, from their proximity to the quarry 
I have mentioned, they may not be so. 

The headlands arc formed of clay, and seem to present no peculiar 
feature : the pebbles on the shore are for the most part composed of 
greenstone, though sandstone and syenite are occasionally met with. 

Proceeding southward, the first object of interest occurs at a place 
called Isaac's Bower, where for the first time on the shore a continuous 
formation of apparently stratified rock, in beds of from 18 inches 
to 2 feet thick, occurs. This rock is of a dark green colour, and as 
it does not seem to be acted upon by hydrochloric acid (cold), it may 
possibly be a mixture of felspar and hornblende; but in any case its 
present position is evidently due to volcanic agency. It is at this 
point, a little below Isaac's Bower, that we come to the northern limit 



HABeEATX — OBOljOeiCAL FB.\ TURKS OF B.\LBmi6«AH ASTB SrSH. 101 

of the section* which I have prepared, and the first junction observable 
is tiiat between this trap and the stratified Silurian slate, which latter 
dips at a high angle, say between 50^ and 60°. These beds are very 
tfaln, and do not seem to have been altered in contact with the volcanic 
rock before mentioned. The trap would appear to have been intrusive 
rather than contemporaneous, from its occurrence, a little further south, 
as a thin band, between two beds of limestone, which are interstratificd 
with the mass of the SUurian rocks {vide section), the line of bedding hav- 
ing probably offered least resistance to its onward flow, though we might 
infer otherwise from its apparent stratification and non-metamorphic 
action. The limestone referred to strikingly contrasts, both in colour 
and stmcture, with the surrounding Silurians, being in thick beds, and 
of a light blue colour, effervescing strongly with hydrochloric acid. The 
limestone (vide specimen) passes into a black slate, having numerous 
sedimentary lines, which much resembles the calp of the district {n'de 
specimen), being possibly analogous to the graptolite slate of the com- 
mons of Slane, in the county of Meath ; and I may observe that the 
limestone with which it is connected has formerly been observed to be 
fossUiferous by Sir Bichard Griffith, Bart. As we advance in the section, 
the Silurian (date assumes a more solid structure, forming in thick beds, 
which, after exhibiting some fine contortions, become nearly horizontal, 
the general dip being in a northerly direction. 

Passing the Ardgillan bathing-place, rock is no longer visible, the 
difis, which form a bay, with a sandy beach, presenting the most pro- 
minent feature, as well as that most worthy of notice (vide map). These 
cliffis are formed of stratified sands, which exhibit lines of false bedding, 
with bands of clay and fine gravel intercalated, and as they contain 
marine fossils, such as Turritella and Cyprina islandica, I conclude they 
were of drift origin. The pebbles, which are of much worn red sand- 
stone and red flint, indicate, I should say, the northern direction from 
which they had been transported. 

The railway passes through a sand-hill of similar origin near the 
Skerries station, which, amongst others forming a prominent feature 
near the town, exhibits very perfectly the appearance of false stratifi- 
cation, to which I have alluded ; and I may remark the occurrence of 
an angular pebble of granite in a neighbouring sand-pit (ride map). In 
the bay above mentioned I observed two large boulders of greenstone, 
having crystals of felspar. 

At the southern head of the bay the Silurian rocks reappear, their 
strike being altered ; but they still present the massive structure before 
observed, till we approach the town of Skerries, where they become ver- 
tical, and disappear. On the shore of Skerries we only find rock at Red 
Island, where the strike appears to agree nearly with that of the rocks 
occomng at the head of the bay before referred to ; but, from the con- 
fusion existing, it is difficult of identification; the dip, however, on tho 
south side of the island is towards the south. 

• See Plate HI. 
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Proceeding still southward, beds of rock appear for the first 
time opposite to Shennick^s Island (vide map), which, as they form, in 
my opinion, the commencement of the lower limestone, 1 have repre- 
sented as resting unconformably upon the Silurians, — a view borne out, 
I would say, by the fact of the Silurian rocks, last mentioned, dipping 
towards the south ; while these dip towards the north, the line of junc- 
tion being determinable only by observations made in the interior of the 
country {vide map). This limestone is of a light blue colour, and sub- 
crystalline structure, having a very uniform appearance ; and may be 
well observed at Milverton quarry, where it is chiefly worked for the 
agricultural purposes of the district, as well as for building. When first 
observed, it is very horizontal, and the strike is rather indefinite, the 
beds presenting a scries of undulations. In one of these undulations, a 
little farther south, a deposit occurs, which differs from the subjacent 
limestone, being very crystalline, and of a yellowish colour (vide speci- 
men). This is also a limestone, though probably magnesian. If pid- 
verized, and immersed in dilute acid, it effervesces, but leaves a conside- 
rable residue. The presumed magnesian deposit continues interruptedly 
for a short distance, the subjacent blue limestone being exposed at in- 
tervals by the removal of the overlying deposit from the erosive action of 
the sea- water ; and blocks of blue limestone may frequently be observed 
to be coated with this crystalline yellow limestone, from which the whole 
formation may be fairly inferred to have had a similar origin, the sedi- 
mentary agencies being occasionally more or less subject to magnesian 
conditions. 

Conglomerate in very thick beds, overlying the blue limestone con- 
formably, is next met with, and it is chiefly composed of green slates, 
which vary in size from a foot downwards, being cemented by a calca- 
reous paste, which also contains pebbles of quartz rounded by previous 
attrition. These beds continue uninterruptedly for about a quarter of a 
mile, when 'we again meet, at least in my opinion, the continuation of 
the blue limestone before mentioned, reappearing from beneath the con- 
glomerate. 

Though I have not adopted this view in the section, from the appa- 
rent unlikelihood of the limestone forming a reversed synclinal flexure 
of such a distorted character, enveloping the conglomerate, I yet think 
that the probabilities are in favour of the supposition, that while the 
limestone was being deposited, the materials of which the conglome- 
rate is composed were being prepared near a Silurian shore, and, by the 
simultaneous action of the carboniferous waters, were deposited in a cal- 
careous paste, which would have formed the bed overlying the subjacent 
limestone, both having been subsequently subjected in a moist state to 
the lateral disturbances, of which there is such abundant evidence through- 
out the district. That the limestone at least underwent disturbance 
while in a very plastic condition, appears to be highly probable, fix)m 
the fact that both at the Milverton and M*Court's quarries crinoid stems 
(see specimen) may be seen projecting, like mdls in a wall, from the faces 
of joints coated with clay which have been exposed by blasting, as, had 
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the rock boen fractured in a brittle and indurated state, we might have 
expected that the crinoid stems, being broken across, would have exhi- 
bited a cross-section, coinciding with the plane of the joint, especially 
as the joints would seem to have been unaffected by the action of weather 
or other external influences. 

In M'Courf s quarry (vide map), which is probably a continuation 
of the limestone already referred to, at the southern extremity of the 
conglomerate, I obtained several fos&ols {vide specimen), amongst which 
I observed Muomphalue pentangttlatus, Naticopsis Fhilipsii, Spirifer 
glaher^ Tereibratula acuminata, and a new variety of Orthie crenietria^ 
remarkable for its lateral granulation. It was in this quarry that 
Dr. Davy, of the Boyal Dublin Society, obtained the beautiful specimen 
of 7\arho iiaray which he exhibited at one of the Evening Meetings of 
the members of that body. An isolated outUer of conglomerate, similar 
to the last mentioned, though formed of finer materials, occurs a little 
further on, and, in my opinion, affords additional evidence in reference 
to the views I have been advocating ; as, had the underlying limestone 
been formed for any length of time prior to the deposition of the con- 
glomerate, the broken- up shingle of the previously consolidated rock 
would necessarily have formed a portion of the materials of which the 
superincumbent conglomerate was composed. Ascending in the section, 
we ^d the calp in succession, distinguished by its dark carboniferous 
appearance. Tina formation consists of dark-coloured, impure, compact 
limestone, interstratified with dark shales, which exhibit a semi-crys- 
talline structure, graduating into shaly laminations of extreme soft- 
ness, easily impressed by a blow of the hammer. It was in these beds 
that the Poiidonia Becheri^ showing both valves, was obtained by Sir 
Bichaid Griffith ; and in a late excursion made with Mr. Haughtou, I 
was snccessftil in procuring another example of the same structure at 
Loughshinny. Both specimens have been figured by Sir Bichard Ghiffith 
in the last Number of the '' Journal of the Geological Society of Dublin." 
I also observed the occurrence in the Posidonia beds of the fossils, such 
as GantatiteSf and plant remains, which have been previously noticed 
in the. Journal referred to. 

The origin of the Calp formation is so well known, and has been al- 
ready so oiften discussed, that I can do little more than corroborate the 
opinion that these strata formed the bed of an ancient marine slob, which 
was gradually augmented by incursions of mud mingled with organic 
nu^tter, such as the leaves and stems of trees, &c. 

The lower limestone, in thick beds, and very much contorted, reap- 
pears at the headland of Drumnagh, there being nothing further worthy 
of remark, if we except the occurrence of a fault (vide section), in the vici- 
nity of which a fissure of large dimensions has been formed, evidently 
much subsequent to the consolidation of the fractured rocks ; and it con- 
tains masses of the surrounding limestone, cemented by a matrix of white 
quartz. Passing Drumnagh (vide section), the shale and limestone alter- 
nately appear at the surface, little beyond the variety of dip exhibited 
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by the shales attracting our attention as fixr as the town of Rush, 
at the pier of which, however, the alternating strata of blue limestone 
and shale become very much confused, -the last-mentioned occasionally 
assuming a light colour, so like the former as to be imdiscemible at first 
sight. 

From my general observations it would appear that the numerous 
remarkable flexures and contortions which are characteristic of this 
shore, afford evidence, from the invariable northern direction of their 
anticlinal slopes, as well as from the southern dip of the axis of their 
curves, that the strata had been subjected to a great horizontal pressure 
from liie south and towards the north, as has been lately observed by 
Professor Haughton in connexion with a reversed fault occurring on this 
shore, the fractured line of which dips to the south. 

I have only to remark, in conclusion, that the supposititious synclinal 
reversion of the limestone enveloping the conglomerate to which I have 
alluded, would seem to owe additional probability to some such pushing 
influence as that I have described, the greater inflexibility of the con- 
glomerate, risen together with the underlying limestone at the southern 
extremity, causing both to move rigidly forward from the south in an 
inclined direction, by the force of which the yielding limestone, rising up 
under the northern edge of the conglomerate, would be bent round to form 
a reversed curve, the overlapping limestone being thus a continuation of 
the subjacent bed, and not a superimposed succession, as may be illus- 
trated by a simple experiment. A lateral pressure applied to any yield- 
ing material of sufficient length, such as India-rubber or woollen doth, 
to a given portion of the plane of which a coinciding flat solid of an 
inflexible character being attached, will produce a model of every flexure 
generally observable on this shore, including that which envelops the 
conglomerate, as the curve in the model which represents this latter will 
be found, unlike all the remaining flexures, to exhibit a similarity to 
the peculiar character of the synclinal reversion which I have attempted 
to describe. 

The foregoing observations are the result of a survey made with a 
view to my tTniversity Diploma as a Civil Engineer, and though much 
imperfection will necessarily attach to the examination of a district pre- 
senting more than ordinary difficulties, I trust that I may have been 
enabled, even in a slight degree, to increase the store of local observation 
already in our possession, as in such case I shall be gratified to feel that 
my endeavours, of how humble a character soever, shall not have been 
wholly unavailing. 

Mr. J. Beete Jukes said that the part of the coast selected was one of 
unusual difficulty, and that he had great pleasure in seeing the manner 
in which Mr. Hargrave had examined the coast-line. 

A vote of thanks was moved by J. Beete Jukes, Esq., seconded by 
Dr. Whitty, to Mr. Hargrave. 

The Meeting of the Society was then adjourned till the 8th of De- 
cember. 
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GENERAL MEETING, DECEMBER 8, 1858. 

£by. Pbofsssob Havohtok, F. E. S., Ybesweist, in the Chair. 

Thx following gentlemen were elected as Associate Members of the 
Bodety for the Session : — 1. Henry Thomas G^oghcgan, Esq., 4, Upper 
ICenion-street; 2. Edmund Butler, Esq., 3, Corrig-avenue, Kingstown ; 
S. John Classon Stephens, Esq., 4, BlackJ^-place : proposed by Dr. 
E. Perceval Wright, seconded by J. Beete Jukes, Esq. 

The Ret. Eugsxe O^Meaba read a paper — 

09 THE 00CUBBE9CE OF SECENT DIATOMACKS IN THE LOWER TEBTIABIES OF 

HAJCP8HIEE. 

The matter in which the Biatomaceae forms referred to were foimd was 
collected by Dr. Frazer from the chambers of fossil shells belonging to 
the Hampshire bed& These beds, which lie low down among &e ter- 
tiary rocks, are described in the following extract from Brander's preface 
to lu8 '*Fo88ilia Hautoniensia :" — "The fossil shells, of which the fol- 
lowing plates are exact drafts, were collected in the coimty of Hamp- 
shire, out of the cliSa by the sea-coast between Christ Church and 
Lymington, but more especially about the cMs by the village of Hord- 
well, which is nearly midway between the two former places. They 
are found in their natural state, excepting their loss of colour, and 
exceedingly well preserved, below a stratum of gravel and sand about 
fourteen or fifteen feet thick, in a bluish kind of clay or marl, quite 
down to the level of the sea ; how much deeper is not known. The 
height of the clifGs in many places is above one hundred feet." The 
matter, " a bluish kind of clay or marl," was very dry — a circumstance 
which afforded the hope of obtaining such diatomaceous forms as might 
be included more readily than by the ordinary process of treatment with 
acid. The method adopted was that of throwing the matter very gently 
into a glassful of water ; the sand immediately fell to the bottom, and 
the lighter particles, as was anticipated, in the form of a thin film, 
floated on the surface. After the lapse of some hours, this film was care- 
fully skimmed and examined. On examination, two forms incident to 
brackish water were found, but no sign of salt-water specimens occurred, 
except one small fragment of Coscinodisaia radiatus. All the species 
were such as are found in fr^sh water, and which are of frequent occur- 
rence at the present time. On the ground of novelty, therefore, there 
was nothing of interest in the result of the investigation. It was, how- 
ever, remarkable that, although the species of Molluscs, the remains of 
which have been found in the Hampshire beds, have become almost, if 
not altogether, extinct, the diatomaceous forms found along with them 
were all identical with existing species. The list of the species found 
will be given in the account of the January meeting. 
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R. Scott, Esq., exhibited a specimen of clay from Oberhohe, which 
contained 90 per cent, of silica, and was full of Diatomaceae. 

The President next made a communication to the Society relative to 
the coal of Labuan and Borneo, respecting the value of which some dis- 
cussion had recently arisen. !Mr. Motley had published in 1852, in the 
" Journal of the Indian Archipelago," a geological account of this coal, 
from which there could be little doubt left as to its being a tertiary coal, 
containing a good deal of rosin ; and he even identified some of the trunks 
and leaves of the trees comprising the coal-bed with some still growing 
in the island, belonging to the natural family of the Dipteraceae. The 
President believed that the question of quantity and qu^ty had not re- 
ceived the share of attention it was worthy of, and he therefore wished 
to place on record the following documents, which he had received from 
a trustworthy source. The first letter is frx)m a gentleman in the Dutch 
service, who had peculiar facilities for ascertaining the facts he men- 
tions : — 

No. 1. "In compliance with your request, I have the honour of 
stating that the Borneo coal gives every satisfiEiction for the purposes of 
steam coal, and has during the last years been extensively used by the 
vessels of the Dutch Royal Ilavy and private companies — so much so, that 
the import of coals from Europe in the Dutch East Indian possessions 
has of late entirely ceased. The imperfect working of the mines in 
Borneo did render the price often dearer than the imported article ; but 
this fact notwithstanding, such is their superiority, that the former has 
gradually driven the latter out of the market. This information is the 
fruit of personal experience during my residency in the Island of Java, 
and you may therefore rely on its accuracy." 

Erom one of the letters read by the President, it would appear that 
many thousand tons of this coal have been already used by the Penin- 
sular and Oriental Company and others, and that the quality of the coal 
is good. One of the engineers states " that the consumption of Labuan 
coals appears to be more than the north country coals, which we generally 
use : they bum freely, make a strong, clear fire, and generate steam 
very quickly ; they are likewise very clean, making very few clinkers." 
Another engineer states that ** the quantity of clinkers and ashes de- 
posited averages 3 qrs. 16 lbs. per ton of cosds." 

Mr. J. Beete Jukes, F. R. S., read a paper, by Ma. Du 'Noter and 
himself, — 

ON THE GEOLOGICAL STBUCTUEE OF CAHEKCONHEE MOUNTAIN, TEN MILES WEST 

OF TRALEE. 

Immediately south of the town of Tralee is the Slieve Mish range of 
moimtains, formed by an anticlinal curve of the Old Red Sandstona 
The axis of this curve is slightly incUned to the east, so that in that 
direction it gradually disappears, the sides of it flattening, and the carbo- 
niierous limestone curving round the terminating fold of Old Red Sand- 
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stone. Towards the west the axis gradually rises ; the monntains also 
become lofder in that direction ; but their summits do not rise quite so 
fast as the axis of the anticlinal ; consequently, lower and still lower 
beds sweep over the crest of the ridge as we proceed towards the west, or 
are expos^ in the valleys that traverse it. 

Two of these valleys are very remarkable glens : one called the Glen 
of Curraheen ; the other, the Glen of Derrymore. In the Curraheen Glen 
the lowest beds appear at first sight to dip to the south, at angles of 30^ 
and 35^, with the conglomerates of the Old Bed nearly horizontal upon 
them. We believe, however, that this apparent dip in the lower beds 
is due to oblique lamination on a large scale,* and not to true stratifi- 
cation, and that the whole of these beds are Old Red Sandstone. In the 
Derrymore Glen, however, the conglomerate of the Old Eed Sandstone 
rests upon a perfectly distinct set of beds, dark-gray flags and slates, 
containing Upper Silurian fossils in considerable abundance in some 
places, together with some purple beds. Between the two glens just 
named is the Moimtain of Baurtregaum (or Head of the Three Glens), 
2796 feet above the sea. 

Just west of Derrymore Glen is Caherconree, 2713 feet high, having 
a broad and steep slope towards the west into the valley of tjie Einglas 
Biver, which extends nearly across the range, and separates the Slieve 
Mish mountains from those ^irther west. 

Standing in Derrymore Glen, and looking west towards Caherconree, 
a very remarkable section is plainly seen in some lofty precipices that 
environ the upper end of the glen. 

The Silurian rocks, which are a good deal contorted, end in a steep 
precipice of about 500 feet, nearly vertical, against which the horizontal 
beds of Old Bed Sandstone have been deposited. That this feature is not 
the result of any dislocation subsequent to the formation of the Old Bed 
Sandstone is shown by the fact that the beds of that formation stretch 
across the top of this Silurian precipice in imbrokcn sheets of a conglome- 
rate containing quartz pebbles, that can be traced, in all directions, for a 
considerable distance, those conglomerates resting on the one side on the 
Silurian rocks, and reposing on the other on other beds of conglomerate 
that can be traced round one side of the glen, and for several miles in 
the S. W. direction. These latter lower beds of conglomerate are of a 
very remarkable character, containing angular blocks, fragments of 
mica schist, gneiss, felstone, slate, &c. "No gneiss or mica schist is now 
known in the neighbourhood, or anywhere nearer than Galway; yet 
some of these blocks are a foot in diameter,! and but very slightly 
rounded at the comers. The conglomerate which we call the Inch 



* Almost equally extensive obliqne lamination is clearly visible along the coast near 
Anaacaul in the Old Red Sandstone. 

t One block was 1 foot 8 inches by 10 inches. Some blocks of grit are more than 
2 feet in each direction. 
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Conglomerate, from the name of a place on the south coast where it is well 
seen, dies away towards the west, and, from a thickness of 400 feet in 
Derrymore Glen, thins out to six feet near Minard, where it terminates 
to the west. 

The Silurian cliff may be traced along the east side of Derrymore 
Glen, and appears again on the other side of Caherconree, running along 
the S. W. direction of the Finglas valley. 

The western slope of Caherconree exposes in some places, about its 
centre, and not very far below the sunmiit of the hill, beds contain- 
ning Wenlock fossils, and in one place a concretionary hard lime- 
stone, mottled green and red. This limestone is made up of masses 
of coral ; but contains shells and other fossils, of which a list is given 
below by Mr. Baily. 

The quantity of rock shown is unfortunately not sufficient to enable 
us to make out its relations very exactly, beyond the fact of the beds 
being in considerable mass, in highly inclined positions, and imdoubtedly 
in situ, since the flags are the same as those seen, in much larger quan- 
tity, in Derrymore Glen, and evidently strike from one place to the 
other through the heart of the mountain. 

Other beds of slate of a dark gray colour, associated with beds of 
green and purple hues, are seen lower down on the west slopes of Caher- 
conree, hoik to the north and to the south, apparently much contorted. 
These beds strike generally to the W. S.W. sdong the valley of Anas- 
caul, and terminate at Minard Bay and Bull's Head, sixteen miles to 
the westward. 

Just north of Bull's Head, in a little cove called Coosathorrig, we 
again And fossiUferous beds, containing calcareous masses of similar mi- 
neral character, and with similar fossUs to those in Caherconree. 

North of the Anascaul valley are some very thick beds, which we 
call the Dingle Beds, made of dark-brown sandstone flags and slates, 
with purple conglomerates, which generally dip south towards the Silu- 
rians of the Anascaul valley. 

Some of these beds likewise appear in the Finglas valley, also dip- 
ping south, at angles of 60® to 80®, towards the Silurian. What are the 
relations of these two groups of beds is a puzzle that we have not been 
able to arrive at any solution of. 

Over them lie tiie Old Red Sandstone and Conglomerate quite un- 
confomiably, sweeping across their edges, and stretching from them on 
to the edges of the Silurian beds. 

The President observed that several of the pebbles forming the con- 
glomerate appeared to him to be granite, of a description similar to the 
granite with white mica, characteristic of the Leinster chain. 

It appeared to him to be a very remarkable fact that this granite 
should occur as a constituent of the Cahirconree Old Bed Sandstone 
Conglomerates ; and he might mention that he had himself observed 
granite in pebbles of conglomerate of the county of Waterford, at Bath- 
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moylan Cove, in a deposit of the same geolc^cal age. These facts would 
go &r to establish a transport of materials to the south-west during the 
Bed Sandstone period in Ireland. 

Mr. Du Noyer explained several very remarkable facts about oblique 
laminations in this district, which had all the appearance of unconform- 
ability at first sight 

LI8I OF FOSSIXS FBOM WEST FLAKX OF CAXEBCOKBXE, C0X7KTT OF KERBT, 

DETEBXDTED BT MB. W. H. BAILT. 



Oraptolithus priodon. 
Orthooeras subundulatum {PorU.) 
CaljmeneBlumenbachii. 



Alveolites repens. 
Bhynchonella borealis. 
Strophomena depressa. 



FBOM BEBBTMOBB QI^KN, X7PPBB LUDLOW 

JEnerinites, 
Periechocrinus moniliformis. 

£raehu>poda. 

Bhynchonella borealis. 

,y nucula. 
Spirif er elevatus. 



Leptsena sericea. 
Orthis elegantula. 
Strophomena filosa. 
Atrypa reticularis. 



Conehifera. 
Pterinea fimbriata. 

,, orbicularis. 
Avicula retrofiexa. 



Crtutaeea, 
Calymene tuberculosa. 
Proetus lati£x)ns. 



Mb. W. H. Bailt then read the following — 

HOnCB OF UPPEB SILUBIAX FOSSILS FBOM BALLTCAB SOUTHy COTJITtY OF 
CLABE, OKE MILE AKD A HALF WEST OF THE TILLAGE OF TBOUGH. 

The object of this conmiunication is merely to record the fact of the 
discovery of upper Silurian fossils at the above locaHty by Messrs. 
Du Noyer, Ejnahan, Foote, and Wynne. The following is a list of the 
species collected by those gentlemen : — 

Zoophyta. Spedmeni. 

Petraia sub-duplicata or elongata, 25 

Petraia (?) Du Noyeri (n. «.) (-Ba»7y), 2 




• 



110 JOUBNAL OF THE GEOLOeiCAL SOCIETT OF DVBLHr. 

Braehiopoda. 

Strophomena euglypha, 5 

,, depressa, 10 

Orthis elegantula, 15 

Atrypa reticularis, 2 

Spirifer ciispus, or eleyatas, 6 

Gasteropoda, 

Euomphalus funatus, 4 

,, lautus, 1 

CruBtaeea. 

Encrinuras pimctatos, 2 

Proetos lati&ons, 6 

Adyantago may also be taken of this opportunity to mention the 
finding by Mr.Wynne and myself of the following fosals in the Lower 
Silurian (?) district of the DevH's-Bit range, in the county of Tipperary, 
at places called EeaghfEuida, Dooree, and Gkuran Green. 

couimr OP tippebaby, loweb stltjbiaw. 

Eehinod&rmata, 
Actinocrinus (?) Wynnei (n. «.), joints of crinoid stems ; Beagfafadda. 

2!oophyta. 

Graptolithus priodon. 
„ convolutus. 

„ Sagittarius. 



9f 



tenuis. 
Mollusea, 



Orthis clegantula (?). 
Conocardium pristis {Salter). 
Cardiola interrupta. 
Orthoceras lineatum {His,), 

„ elongato-cinctum (Forth), 

„ tenui-cinctum. 

„ ibex, or perelegans. 

„ pseudo-regulare {Forth), 
Theca triangularis (?) 
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GENERAL MEETING, JANUARY 12, 1859. 

Key. Pbofessob Hauohtok, F. T. C. D., F. E. S., Freddenty 

in the Chair. 

The Minutes of last Meeting haying been read and confirmed, donations 
were announced, and thanks voted to the donors. 

The following gentlemen were elected as Members of the Society : — 
1. Major Leach, R £., Phoenix Park : proposed by J. B. Jukes, F.R S., 
seconded by Dr. E. Perceval Wright 2. Mr. John Hill, County Sur- 
veyor, Ejng^s County, Tullamore: proposed by G. Alexander Tate, Esq., 
seconded by G. £. Murray, Esq. 

Mb. J. Bkete Jxjebs read a paper by Mr. J. BniMiKGHAir — 

OH THE DRIFE OF WEST GALWAT AKB THE EASTEBK PARTS OF MATO. 

(SECOKD NOnCB.) 

At the last January Meeting of the Society I ventured to put forward 
my views respecting the drifts of the above district. Since that time I 
have carefully extended my observations, and have seen nothing to make 
me alter my opinions regarding the aqueous agencies that operated in the 
formation of the escars and other similar deposits. My idea that, as 
a general rule, the presence or absence of stratification depends on 
the character of the drifted materials, I have seen eveiywhere con- 
firmed ; and, even in matter least favourable to bedding, I have fre- 
quently observed attempts at sedimentary arrangement. Aji example 
of this may be seen in the most western of the dnft cliffis of Bama, near 
Gkdway, where the tenacious clay and striated boulders, which are now 
forming a conglomerate at the baise, present very obvious signs of strati- 
fication. I have tried to represent a part of this cliff in a section* 
where a and e are nearly amorphous clay and coarse limestone gravel, 
with indications of bedding ; ft, a stratum of fine sand in ; d, & fine 
sand in almost horizontal layers, and e, the surface bed of red granitic 
soil. The adjacent difib are formed altogether of coarse gravel and 
boiddars embedded in day, and, containing no fine sand, are of an amor- 
phous character throughout. None of these cHfb present the indications 
attributed to glacial deposits, the lower parts of which are said to be 
unstratified, while the upper portions display the effects of disturbance 
and arrangement by water. 

The escars frequently present examples of very perfect bedding, and, 
like the cliff in Section No. 1, often show successive processes of wear 
and reaggeration. This may be observed in various localities within my 
district ; but I have seen it nowhere to more advantage than in the rail- 
way cuttings through escars near Athlone (see Sections Nos. 2 and 3). 

In cross-sections of the escars it is easily seen that the sandy beds 
generally agree, more or less, with the curved outline of the hills ; but 

* This and followiog nferaioes are to Sections exhibited at the Meetiqg, bat which 
an not nooeasaiy to the nndentanding of tlie paper. 

JoiTBir. esoL. soc. dub. — vol. vni. q 
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this is not always the case, as may be well observed at Cloonascraghy 
near Tuam, where the gravel hill is evidently the remaining portion of 
a more extensive deposit. Here also may be remarked the tendency 
of the larger gravel and boulders to congregate towards the top, — a phe- 
nomenon of common occurrence, which I attempted to explain in my 
former paper (see Section 4, also 2 and 3). 

I have latterly paid much attention to the striation of rock surfcuses 
beneath the drift. The grooved markings on the polished rock run imi- 
formly over a large area, in straight lines, parallel with the general 
course of the escar-hill chains, and, like them, irrespective of the hyp- 
simetrical outlines of the country. This fact, together with the circum- 
stance of stratified drift lying above them, precludes the notion of ascrib- 
ing them to land ice subsequent to the last emergence ; and, as stated 
in my former paper, I believe that weighty objections exist against the 
hypothesis that attributes them to grounding icebergSi I explained how 
I thought that the parallelism of the engraved lines over a considerable 
district was unfavourable to that idea, as the motion of an iceberg touch- 
ing groiind would probably be curvilinear and irregular; and it also 
appears to me that any scorings of icebergs would be effaced by the 
rubbings of the drift which subsequently covered them. 

In my former paper, while advocating the aqueous theory of the 
drift, I did not deny the probability of a glacial climate having existed 
here at a comparatively recent period ; but argued tha); at least the pre- 
sent condition of the drift is not to be referred to its effects ; and, believ- 
ing that the striated appearance of the surfietce rocks of my district could 
not result from the action of land glaciers or floating icebergs, I asked 
whether it might not have been caused by the rubbing of large flat masses 
of rock while pushed along by the waves before they became sufficiently 
rounded to roU. At the same time, I must say, that from, the great re- 
semblance of the strifiB to glacier markings, I would rather, if possible, 
refer them to the operations of ice in some shape. The idea of ice formed 
at the bottom of the sea did not occur to me at the time ; but I now be- 
lieve that this affords the best solution of the case, and that it is most 
probably by means of ground tee the lines were cut into the rock sur- 
faces, and afterwards preserved from the obliterating friction of super- 
posed drifL Sheets of ground ice, when detached from the bottom, 
might be prevented from floating by the weight of adhering rocks, and, 
driven along by the currents, would act as submarine glaciera in the pro- 
duction of the scorings. Drift deposits might accumulate on them, and 
would tranquilly settle down on the striated rock when the ice melted 
away. In this manner we might explain the straight striation of rock 
surfaces over a largo area, the formation of frequently stratified drift 
above, and the preservation of the striae, — a set of phenomena which, I 
conceive, no other glacial hypothesis can well account for. 

It is, indeed, probable that the south-western currents brought no 
icebergs, properly so called, from distant localities ; and during the im- 
mersion of the great central plains of Ireland there must have been but 
few elevated vsdleys where glaciers could form, and, reaching the sea, 
could give rise to icebergs, — at least there have been no moraines left 
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behind to maik the hedfl of glaciers among oor monntainsy and it is likelj 
that the glacial conditions of dimate gradually disappeared as the land 
^nerged from the ocean. Even in Snowdonia, the dassic land of Bri- 
tish glacialism, I failed to discover any nnmi<akable development of 
moraines, though in some places heaps of drift or detritus were to be 
observed ; and I saw the polished and grooved rocks the same as in the 
low conntry in my own district. But whatever real evidences of glacial 
action may remain, I am still of opinion that the principal accomola- 
tions of the drift, not alone in my district, bat wherever I examined 
them in Ireland and England, are of aqueoos origin, while they betray 
sedimentary anangement or otherwise, according to the character of 
their materials. 

The drift of the Yoikshire coast is well known. It is composed in 
a great measore of tenacions day, which is not stratified ; bat above the 
amorphons mass, below it, or within it, are often foand regular beds of 
eand or fine gravd, which prove the action of stratifying caoses daring 
its deposition (see Sections 5 and 6). 

In my former paper I stated my opinions regarding the ascent of hills 
by large boalders, and remarked that Mr. Darwin had already written 
on the sobject; bat, not having seen his paper, I^coald not say how far 
his ideas might agree with or differ from mine, which were, that the 
blocks were driven ap the hills by the breakers daring a mnlnng of the 
land. I have since been informed of Mr. Darwin*s views ; and it ap- 
peara that they dbindded with mine regarding the tuhmergence, which 
was the main point of the hypothesis; bat he considered icebergs, and 
not breakers, as the agents in ihe transfer of the blocks. This notion of 
subsidence obliged me to separate our drifts as the formations of different 
periods; but by admitting the action of ground ice, the hypothesis of 
the Umd iinking becomes unnecessary to account for the carrying of 
boulders up the sides of acclivities; and our entire drift, together with 
the rock-markings, may be referred to a single period during the last 
elevatum of the hmd. While some portions of the ground ice, as already 
ronarked, might be too heavily laden to rise to the surface when dis- 
engaged from the bottom, others might have suffident buoyancy to float 
up with ^eir attached rocks, which might thus be transferred to higher 
levels at the time of the emergence. Pieces of this floating ground ice 
and ice formed on the coasts might act as icebergs, even in the general 
distribution of erratics, but with modified results ; for they could neither 
be the bearers of the great load of detritas which the true iceberg carries 
away frrom crumbling mountains, nor would they be likely to transport 
large firagments of rock to such considerable distances as are attained by 
those that ride on the sea-borne glacier. The larger of the blocks that 
they carried, frozen into their under surface, would first tall out daring 
the -progress of their melting, and in collisions with each other ; and we 
could thus account on glacul principles for the decrease in size of our 
erratics, according to their distance from their sources ; while we could 
also comprehend why we never find blocks of considerable dimensions 
£Eir removed from their native localities. Both these facts I considered 
advene to the glacial theory, as I stated in my former paper ; and I still 



J 
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regard them as proofs that the conyeyance of the travelled rocks of 1117 
district was not due to ordinary icebergs. 

I also noticed the difficulty of separating the " day drift" from the 
escar formation, both of which, I said, might be easily considered as 
identical, and overlaid by the " boulder drift." The ground-ice hypo- 
thesis now inclines me to regard them as truly identical and contempo- 
raneous with the latter, though differing from it in character and 
direction. The escar drift was aqueous, and came from the south-west ; 
but the boulders from t^^e west or north-west were, most probably, re- 
moved by the floating ground-ice, which would not be altogether under 
the influence of the currents, but would also be affected by the winds. 
Though the small proportion of the ice above water would generally give 
a preponderance to the power of the current, which would carry it nearly 
in its own direction, stiU, during storms, or during temporary changes 
in the course, or lateral boundaries of the current itself, the ice might be 
sent across the ordinary path of the moving waters. The appearance of 
boulders frx)m the W. or N. W. on the sur&ce of the south-western drift of 
the Bama and Aughinish cliffs may, perhaps, be understood by this con- 
jecture ; and the absence of similar blocks in the underlying mass wouM 
merely show that, during the deposition of its materials, the current did 
not permit the approach of floating ice from westerly or northerly points. 
The distinction here and elsewhere between the boulders and the sub- 
jacent drift impelled me at first to refer them to separfite periods of de- 
position, assuming the *' boulder driff* from about the north-west as 
overlying the " clay driff* of the cliffs ; while a third drift was sug- 
gested by the escar hill-chains, whose uneffaced forms obliged me to 
regard the south- westerly currents that formed them as the last that * 
passed over the district However, if in the way that I have here at- 
tempted to. explain, the entire drift can be understood as the product of 
a single period during the prevalence of one great current, subject, of 
course, to local deviations and temporary changes frx)m various causes, 
we shall get a theory more simple than the other, and one, therefore, to 
be preferred. 

By admitting that ground-ice might be capable of removing matter 
to higher positions, we avoid the necessity of referring portions of our 
drift to a time when the land descended through the waves, and we escape 
thcr rather difficult supposition that a former Ireland, with the orogra- 
phical features of the present, existed above the ocean, and became 
engulfed during a comparatively short period. Still we cannot be 
sure that it was not so, and that the land at its reappearance did not 
present the same forms of hill and valley : yet it strikes me that this 
hypothesis, which before appeared indispensable in accounting for the 
hill-ascending drift, may be advantageously replaced by the more simple 
one of attributing to ground-ice the power of action that I suggest, 
whereby the various phenomena ascribed to different periods of subsi- 
dence and elevation may be reduced to the limits of a single era, as the 
rising land approached the surface of the sea. However, if the hypo- 
thesis that blocks were raised to higher levels during a sinking of the 
land be preferred, then the idea of the separate drift periods, aa set forth 
in my first paper, seems imavoidable. 
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Mb. J. Bebtb JuKSB^read a paper by Mr. Fbedebick J. Foot— 

BOnCS OF SOKE HEW LOCALITIES FOB POSIDONOMTA NEAB ENNI8, COUirTY OF 

CLABE. 

The object of the present notice is to add some localities where Posido- 
nomya occur (with specimens exhibiting both valves) to those mentioned 
by Sir Eichaid Griffith in his paper of the 14th of April, 1858. 

These localities are in the neighbourhood of Ennis, county of Clare, 
the beds in which the fossils were found being the basal shales of the 
coal-measure series. 

These shales are best developed in an old road-cutting through the 
townland of Bosscliff, about a quarter of a mile S. E. of tiiie village of 
Ballynacallyy and ten miles south of Ennis. They dip to the N. W. at 
from 40^ to 80^ The section in this cutting edOfbrds a thickness of 
250 feet. 

It is impossible to say what is the exact thickness of shales from the 
top bed of &e limestone to the first grit bed of the coal-measures, as the 
section from the former to the latter is not continuous. There must be 
at least 800 feet. The uppermost bed of the limestone visible is a pale- 
gray marble, and the nearest beds above this are black, flaggy shales, 
with chert layers. As we ascend in the series, the chert disappears, and 
we have black flaggy shales, easily split in the planes of lamination, and 
abounding in Posidonomya, several specimens of which show both vcdves. 

On being split, some of the shales present a surface literally covered 
with Posidonomya. They are associated with several other fossils, among 
which are a few plants. 

HN'oTB BY Mb. "W. H. Bailt. — "The following is a list of fossils from 
this locality collected by Mr. Foot : — 

" A few stems of plants (Goniatites), and what appears to be a flsh- 
scala 
Po9%d(momya Beeherif or lateralis ; probably one species. 
AvictdopeeUn papyraceus ; characteristic of lower coal-shales. 
Limidaeardium liotii {n.B.)\ a new species of cardioid shell. " 

Mr. Kelly informs me that he collected this species at Cahemanalt, 
Keadue, county of Boscommon, from what he caJls the millstone grit, 
and that it is in Sir E. Griffith's collection. The specimen which I have 
seen may possibly be of the same species ; however, it is much smaller, 
and has fewer ribs than the one coUected by Mr. Foot. As both are im- 
described, I have named it after Mr. Foot 

The generic name of Lunulacardium, Mr. Byron informs me, was 
given to the fossil in Sir R. Griffith's collection by Mr. Salter. This 
name I have retained, although it is not, I believe, a published one.] 

The next place where these shales are seen is about two miles S.W. 
of Ennis, in the bed of the Inch, or Claureen Biver, near Coor Spa- 
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Here the topmost beds of the limestone form a synclinal fold, in which 
the shales lie. They abound in Posidonomya, and both valves are seen in 
some specimens. 

[K"oTE BY Me. Batlt. — " Several other fossils are also found here, of 
which the following were coUocted by Mr. Foot : — 

** Postdonom^a laterally or Becheri. 
Aviculopecten papyracetts, 
Goniatites crenistria, 

„ 6^9i«ont (and probably ro^i/ormM). 
„ strtatus f 
f, reticidatus. 

At about four miles N.W. of Ennis, in the townland of Ballynabinnia, 
are two localities : one is at the south side of the townland, in the bed 
of the stream, where there is a well-exposed junction between the lime- 
stone and coal-measures. Here, indeed, the Posidonomya are not very 
plentiful, but Gbniatltes and other fossils are abundant. 

At the north side of the townland, however, and at the south side of 
the road leading from Ennis to Ennistimon, in a small stream, the shales, 
on being split, appear covered with Posidonomya, which in some cases 
have both valves. 

I have not yet examined the country north of this. 

[Note bt He. Bajly. — *' Fossils collected at Ballynabinma by Mr. 
Foot :— 

"Castof Athyris? 
Chonetes sordida, 

Posidonomya Becheri and lateralis. 
Euomphalus, 

Goniatites crenistria, and smooth species (probably ViUyer?) 
Cypridina ?''] 

Peofessoe J. E. KiNAHAN, M. D., F. L. S., &c., read a paper — 

ON HAXJGHTONIA (kINAHAN), A NEW GENUS OF CAHBEIAN FOSSILS FBOX BEAT 

HEAD, COUNTY OF WICKLOW. 

Happening last June to be examining the series of Cambrian beds near 
the ** Periwinkle Kocks," on theN.E. side of Howth, of which the accom- 
panying section is copied by permission from the " Transactions of the 
Koyal Irish Academy ;'** my attention was attracted by a peculiar mot- 
tling of the upper surface of the red grit-bed, marked 7 e in the series. 



* ** The Genos Oldhamia : its Characters, probable Affinities, Modes of Occurrenoe ; 
and a Description of the Nature of the Localities in which it occurs." — TVam. R. /. A,, 
Seieneey vol. x2uiL The accompanying Engraving exhibits vertical section of rock in 
neighbourhood of Periwinkle Rocks, Bray Head, showing general relations, and lie of 
the fossiliferous strata. These beds are much distorted. 
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This mottUng, od closer exammstioii, was found to be caused by & 
number of irregularly rounded, whitish epota, most of them O'lischin 
diameter, separated from one another by red 
interspaces, and |>resenting the appearances 
UBoally presented in a cross section of a series 
of tubes aj^regftled together. The vertioal 
section of die bed exhibited, in the wea- 
thered parts of it, narrow whit« streaks, 0*1 
inch in width, preserving pretty nearly the 
same direction, but yet neiUicr perfectly pa- 
rallel, nor the streaks strictly continaouB in 
their entire length. At the npper part of the 
bed many of tbe»o were traceable into the white 
dots, with which, as already stated, they agree 
strictly in transverse dimension. These lines, 
when not strictly continuoas, were found to be 
made up of a series of somewhat spindle-shaped 
spaces, rounded at one end, and slightly nar- 
rower at the other, — in short, exactly the same 
section as might be expected in a series of con- 
glomerated tortuous tubes : such a section, in 
foct, as this specimen of agglutinated clay- tubes of one of the ficah-water 
worms affords (Fig. 1 ). 

These apjpearances were only pre- 
sented by a limited extent of the bed in 
the first locality in which I met it, being 
restricted to a space about six inches in 
breadth, and probably ten in width. The 
vertical depth of the markings is about 
five inches. 

The charaoteristic appearances are 
only seen on the well-weathered por- 
tions of the bods ; but a new fracture, on 
carel^il examination, exhibits them; in 
this case the white spots and lines are 
seen to be greenish; they abo preserve 
the same relative characters according as 
the fracture b longitudinal or transverse. 
Polishing the surface fails to make them 
more evident, as it then requires a care- 
ful management of the light to make out 
the markings ; but the structure of the 
longitudinal section is best seen in the 
polished specimens (Pig. 2). 

The constancy in form of these ap- 
pearances, their limitationto aparticular 
part of the bed, their universal division 
in that part of the bed, and their coinci- 
dence in chaiaoter with the aggregated masses of worm-tubes alluded to^ 
are, I conceive, sufficient evid^ice of their oiganio origin. The absence 
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are, I conceiye, sufficient evidence of their organic origin. The absence 
of any trace of stmcture, either radiating plates internally, or connecting 
plates externally y causes the rejection of the supposition that these are 
traces of a badly preserved coral, to the sections of certain forms of 
which, such as Cya&ophyllum and Calamophyllia, they bear at first sight 
no sli^t resemblance. 

If we suppose them, however, to be the traces of a mass of grega- 
rious tubicolouB worms, inhabiting tubes aggregated together, the tubes 
formed by the worms cementing &ie surrounding sand with a peculiar 
mucous secretion, in short, such a tube as exists singly in the case of 
the Common Gbld-comb, and in a compact mass of many interlacing, tor- 
tuous tnbuli in certain species of Sabella, which are extremely common, 
forming compact masses in the sand, and encrusting the rocks in the 
extreme littoral andlaminarian zones of the present day, the difficulties 
we find in demonstrating the fossil are at once explained, as sDch a 
colony, if fossilized, would have their tubuli gradually filled up with 
fine sand in proportion as the animal decayed, or else subsequently; 
and the difference in colour of the sand contained within the tube and 
of the sand in which the tubuli are embedded is to be referred to the 
well-known action of the organic matter on the former, and the worms, 
being soft, would leave no traces of their organs. It is, then, most pro- 
bable that these fossils belonged formerly to worms of this kind, and that 
the whole mass represents a colony of these tubuli embedded in a sandy 
beach, represented now by the red, gritty bed. 

l^o fSMsOi of a similar kind having been described, I would propose 
&r tibis genus the name Haughtmioy after our respected President, by 
wbim I was accompanied on the day of its discovery, adding, as a trivial 
namey that of Pacila, in allusion to the regularly variegated appearance 
cooiBiiBiioated by it to the rock mass in which it is found. The cha- 
rmAtn of the genus are chiefly drawn j&om the supposed habits of the 
womuii m no points of their structure or form can be now made out. 

' . Haughtania {n,g.), 

TaberoQlous worms, gregarious, occurring in a mass ; tubes some- 
what toftuouSy matted together, formed of sand particles, agglutinated 
by an organie basia 

Sp. una, 

Tubuli somewhat rounded in outline. 
Diameter, 0*1 inch. 

Locality : Bed gritty beds, Periwinkle Rocks, Bray Head, county of 
Wicklow. 

Formation: Cambrian. 

The curious fact of the prevailing forms amongst these Cambrian 
fossils being annellidan, alluded to by Mr. Salter in the case of the Long- 
mynd rocks, receives ^resh confirmation by the discovery of this form. 
Although no fossil similar to this has been hitherto described, it is by 
ho means certain that none have been discovered, as mere foscdlists, ac- 

jouBjr. QSOL. 800. nuB. — ^voL. vm. a 
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coBtomed to the well-marked organic remainB of the other systems, are 
too apt to pass over annellidan, and such like traces, without sufficient 
study, especially when, as in this case, it requires a comhination of hr 
Youring circumstances, such as light, &c., to demonstrate the nature 
of the fossil satisfactorily, and even then, without the advantage of 
a comparison of it with recent forms, its true nature must remain in 
doubt. 

Some palflBontologists will possibly question the propriety of affixing 
a name to a fossil so difficult of establishment, but every zoologist will 
understand the necessity of recording every organic trace, no matter how 
difficult of demonstration, which tends to throw a light on the habits of 
the animals which lived in so early a period of the world's history as the 
Cambrian. 

William H. Baily, F. G. S., read a paper — 

OK fossil localities near dbooheda. 

DiTRiNG some recent visits to Drogheda I availed myself of the opportu- 
nity to examine the most important of the fossil localities in that neigh- 
bourhood, the results of which I now communicate to the Society. Be- 
fore doing so, however, I would beg leave to express my obligations to 
Mr. William Williams, of Drogheda, who by his local knowledge of the 
geology of the district, and so Hberally placing his fine collection of Car- 
boniferous Limestone fossils at my disposal, greatly facilitated these 
investigations. 

The diagrammatic section (PI. IT., Fig. 1) to which I shall first have 
to call your attention is mostly constructed from the six-inch Map, the 
Geology on which being laid down by Sir Eichard Griffith.* It com- 
mences at the Maiden Tower, Drogheda Bay, running nearly in the di- 
rection of the Eiver Boyne, through the Carboniferous Slate or Lower 
Limestone shale, near Momington, the Lower Limestone at Donore Hill, 
Lower Calp shale, Sandstone, and Upper Calp shale, at Stalleen and New- 
grange House. It again passes through the Sandstone and Lower Calp 
shale at Eosmaree, forming a basin in the Lower Limestone, through 
which the section continues to beyond Slane, where it passes through a 
protruded mass of greenstone, and enters the Lower Silurian at Rush wee, 
a distance of about fourteen miles. f 

Commencing from the sea, the banks of the River Boyne exhibit a 
section of gravel and sand, the gravel being cemented in some places by 
carbonate of lime. The rock, however, does not appear further east than 
Stameen Quarry, which is half-way between Drogheda and Momington. 
East of Stameen Quarry the beds on each side of the Boyne dip towards 
each other, forming a synclinal axis. Detached boulders and largo 
pebbles from the drift, with their surfaces scratched, scored, and grooved, 
may be seen strewed over what is called Buck's Meadow, close to the 
Viaduct, on the north side of the Boyne. Several of the larger rolled 

* To whom I am indebted for the loan of them. 

t Theee stratigraphical divisions are those of Sir R. Griffith. See note on p. 24. 
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fingments are clearly seen to be not only grooved and striated length- 
wise, but across, and in an angular direction, indicating a shifting of 
their position during the transit to which they were subjected. Mr. Wil- 
liamsy who first pointed them out to me, conjectures the direction in 
which they travelled to have been very nearly directly west, in a line 
from Gralway Bay, for in some cases the surface of the rock over which 
drift deposit may have passed exhibits corresponding markings caused by 
the friction produced on their passage. 

The frtigments, some of which are of large size, are of rounded and 
angular forms, consisting mostly of Carboniferous Limestone, with Calp 
shide and sandstone, and Silurian, also compact greenstone, but few gra- 
nite pebbles, — ^this drift being, as is usually the case, mostly composed 
of fragments of the subjacent rocks, although some may have travelled 
a long distance. 

l!^e Lower Limestone shale does not appear frtrther east than Sta- 
meen, one mile from Drogheda, and half-way between it and Momington. 

The large quarry belonging to the Boyne Commissioners, called 
gtameen, and close to the River Boyne, is an acre square, and 100 
feet at its deepest part The drift overlies it to the depth of about 14 
feet, the beds of black Carbonaceous Limestone,* with shale partings, 
dip at an angle of 15° or 20®, and are from 1 foot to 3 feet 7 inches in 
thickness, very large surfaces being exposed, and the blocks of stone ob- 
tained are often of large size. A singular mineral substance was obtained 
from between the joints, resembling mountain leather ; it occurs in large 
white flakes, which were quite flexible when flrst found. My friend, M. 
Gages, has promised to examine this remarkable substance, the result of 
which he wUl, I trust, bring before the Society. On the extensive sur- 
hce of a bed exposed at the lower part of the quarry, many large corals 
{ZaphrentU eylindricd) were observed. In most of the fossils, particu- 
larly the chambered shells, the substance of the shell is converted into 
a brilliant iron pyrites. 

The following species were obtained : — 



Zaphrentis cyHndrica.* 
Actinocrinus (stems).* 
Spirifera striata, S. glabra, 

and S. pinguis. 
Terebratula sacculus. 
Producta undata. 



Loxonema tumida ? 

Bellerophon. 

Nautilus (Discites) costellatus. 

Orthoceras undulatum ? 

Gbniatites. 



At another quarry, belonging to William Caimes, Esq., in the same 
townland, near the Dublin and Belfast Eailway, are laminated and earthy 
shales, dividing into extremely thin and Dumerous partings; a single spe- 
cimon {Ooniatites crenistria ?) was the only fossil I obtained frt>m them. 



1 See notice by M. Gages on the composition of these earthy limestones, p. 125 of this 
JonmaL 

« The asterisks indicate the abundance of the species. 
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Underneath these shales is a black crinoidal limestone, with layers 
of chert. The fossils collected from the limestone in this quany 
were — 

Actinocrinns (stems).* 

Fenestella ejimcida and F. imdulata. 

Orthis resupinata. 

Spirifera glabra and 8. lineata. 

Strophalosia striata. 

Strophomena analoga. 

Producta carbonaiia and granulata. 

Cypridina primseva ? 

From the debris of an extensive quarry, now filled with water, close 
to the Boyne Viaduct, on the south side of the river, and which Aimished 
the stone used in the construction of that elegant work, was obtained a 
large block of conglomerate, passing into a sandy limestone, the pebbles 
in which range from about Ij^inches to ^ of an inch, being mostly de- 
rived from Silurian rocks. The surface shows amongst the embedded 
fragments small honeycomb corals, Lithostroticn Portlocki, with a fine 
fish palate, Coehliodus {?), both carboniferous limestone fossils; dark 
arenaceous rocks, with bracks, ripple-marks, and other bodies which may 
possibly be coprolitic; and black ^ales, very similar to those of the coal- 
measures, containing remains of plants, are abundant 

In the immediate vidnity of the town of Drogheda, and for some 
distance round it, the Lower Limestone of Sir K Griffith is the surface 
rock : it consists of gray and light-blue crystalline limestone. At Ball's 
Grove, S.W. of Drogheda, and unmediately outside the town, it is a dark- 
gray crystalline and splintery limestone, with joints and stems of Acti- 
nocrinus, but few other fossils. The beds dip at about 15^. At this 
quarry the great depth of drift covering the limestone may be observed, 
it being here upwards of 30 feet in thickness. 

The site of the Boyne Obelisk is well selected, its foimdation being a 
natural boss of limestone, dipping S. S. W., at an angle of 20°. Bands 
of chert traverse it in the direction of the bedding, though containing 
but few fossils, excepting Crinoids, the surface of the beds in the inmie- 
diate neighbourhood exhibiting a mass of their stems. 

At Heeney's Quarry, Mell, on the Slane road, towards Drogheda, is a 
bluish crinoidal limestone, very crystalline, and traversed by numerous 
joints. The upper beds are cherty, and full of crinoid stems ; the sur- 
face of some of the beds are also covered by the large stems of a species 
of Actinocrinns. 

At Cruicerath is a boss of limestone, occupying an elevated position, 
at a height of 270 feet above the sea, the surface being much broken 
up. Some of the beds are full of fossils, in fine preservation. Collections 
made by Mr. Williams and Mr. Leonard from tiiis locality contain more 
than 50 species, among which are several new forms, Terehrattda hastataf 
which is very abundant in these beds, being often found with the rar 
diating bands of colour still preserved, as noticed by Professor fiaughton 
ill the Society's Journal, vol. vi., part 1. 
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The following species have been determined from this locality : — 

Zoophjfta, 



Zaphientis cylindrica. 



Prodncta gigantea.* 
aurita. 
costata. 
cora. 
Scotica. 
rugata. 
M^tini.* 
semi-reticiilata.* 
fimbriata. 
punctata, 
mesaloba. 
plicatilis. 
flexistria. 



I 



lithodendron affine. 



JBrachtcpoda, 

Strophalosia striata. 
Terebratnla hastata. 

y, saccnlus.* 

Strophomena cremstria. 

„ analoga. 

Chonetes papilionacea. 
Spirifera pingoia** 

globnlans. 

attenoata. 

glabra. 

conTolata. 
Bhynchonella pleurodon. 
Orthis resupinata.** 



tf 
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ConeMfera. 



Aviculopecten concavus. 

fy plicatilis. 

ty Dmnontdanas. 

Modiola elongata ? * 



Cardiomorpha oblonga. 
,, elongata. 

Conocardium minax. 

rostratam. 



Cacullsea tenuistriata. 
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OatUropoda, 



Fusus primordialis, De Kon. 
Natica ampliata. 
Plenrotomaria carinata. 



Plenrotomaria conica. 
Eaomphalus Dionysii. 
Bellerophon hiulcus. 



Cephalopoda. 



Orthoceras Martineanum. 
yy nndnlatom. 

Fhillipsia pnstalata. 



Orthoceras G^esneri. 
Nautilus discus. 



Crustacea. 



Ghifithides globiceps. 



Close to this extremely fossiliferous locality, at a small quarry, in a 
field on the opposite side of the road, is a decomposing limestone, which 
is one mass of large crinoid stems (Actinocrinus). 

Mr. Williams called my attention to a difference in the colour of the 
limestones of this neighbourhood : they appear to pass upwards by a series 
of gradations from the earthy black limestone, such as that at Stallecn, 



* The asterisks indicate the abundance of the species. 
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to the gray crinoidal limestone of Sheephouse Quany, which is veiy du- 
rable, and much used for building purposes. 

IVom the Upper Calp shale of Sir R. Griffith, on the south bank of 
theBoyneBiver, nearDonore, in brownish earthy shales easily separating 
into thin layers, was obtained small Posidonomya membranacea (M*Coy), 
(probably the young of P. Becheri or lateralis), and Goniatites Gibsoni and 
crenistritis. This shale, with its contents, is almost undistinguishable from 
those found by Mr. Foot in the basal beds of the coal-measures, county 
of Clare. In a wood near the same locality, at a waterfall, the junc- 
tion of the Upper Calp shale and sandstone is well shown, the shales at 
the junction being very black and gritty. The beds of sandstone have a 
thickness of from seven inches to a foot, with sandy shale partings, and 
may be observed to a depth of about 13 feet. Erom the shales was obtained 
a fish-scale, identical in form to one recently collected by me from the 
basal beds of the coal-measures at Bosscliff, county of Cliu*e. They ap- 
peared otherwise very bare of fossils. These shales and sandstones bear 
a considerable resemblance to those of the coal-measures.* A frtigment 
of an uncompressed Calamite and Knorria was obtained frx)m what Sir B. 
Griffith calls the calp sandstone, on the opposite shore. 

The Lower gilurian beds, near Drogheda, are mostly unfossiliferous; 
they may be well seen at King William's Glen, near the Obelisk, where 
they exhibit contorted and highly inclined beds of greenish flags and 
indurated clays with quartzose grits. 

At the Commons of Slane, in a small quarry near the Ardee road, 
are black shales, some of which are indurated ind cherty. From these 
shales, which readily separate into laminsB, were obtained Diplograpsus 
teretriiMculus andprutis, with a small species of Discina; near this, at a 
place marked on the map as "coal-pits," we found an old rfiaft, now filled 
with water, which had been sunk through the shales in a fruitless search 
for coal. 

A fine section of these extraordinary black shales is exposed at the 
cross roads of Glenallen. The beds are mostly vertical, much twisted, 
contorted, and broken up. The GraptoUtes are not easily found here, 
the shales being mostly of a hard and cherty nature, which do not readily 
split into laminae. I succeeded, however, in finding the same species 
as at the Commons of Slane. 

At Grangegeth, in a quarry close to the road between the Cross of 
Grange and Newtown Fortescue, are some very fossiliferous beds in the 
Lower Silurian, the whole surface being, where decomposed, nearly 
covered with Brachiopod shells, principallly Orthis calUgramma. The 
stone, when not decomposed, is an exceedingly hard and tough limestone. 



* This conjecture has been since confirmed by Mr. Jukes, by his determination that 
corresponding strata in the townland of Westown, near Nauf, county of Dublin, are 
Coal-measures. I collected fossils at that place, some of them identical with those fbund 
in the shales on the south bank of the Boyne, viz., the Aviculopecten variabilis and Posi- 
donomya membranacea^ associated with the characteristic coal-measure species, Aviculo- 
pecten papyraceuf^ &c. 
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The following are the fossils from this locality, which appear to be 
equivalent with those from the Bala beds : — 

JSchinodermata* 
Caryocjrstites Davisii. 

Conchi/era. 
Conocardium pristie. 

Brachiopoda. 

Orthis elegantula. 

,, calBgramma. 
Strophomena complanata. 
„ concentrica. 



Orthis virgata. 

flabellulum. 

biforata. 

Himantensis. 
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Strophomena corrugata. 
Crustacea, 



lUsenus BowmannL 
Cybele yerrucosa. 



Lichas Hibcmicus. 
,y laxatus. 



Above this quarry a mass of protmded greenstone forms a rising 
ground, its greatest height being 660 feet above the sea ; portions of this 
greenstone appear in the road, which is nearly its boundary ; it is again 
crossed on the road from Newtown Fortescue to the Cullen road. 

There are several other protrusions of this igneous rock through the 
Lower Silurians of this part of the country. 

Alphonse Gages, M. E. I. A., read the following paper: — 

NOTICE OF DBOOHEDA LOWEB LIMESTONE SHALE. 

The Lower Limestone shale from Stameen, near Drogheda, judging from 
the specimen I got fix)m my friend, Mr. Baily, is a black, earthy, compact, 
calcareous rock, sometimes crystalline, and having small crystals of iron 
pyrites disseminated through the mass. The presence of these crystals, 
in many instances so uniformly spread through it, may be accounted for 
by the reducing action of organic matter existing in the mud on the sul- 
phates, especiidly on the sulphate of lime held in solution by the water. 
The resulting sidphurets produced during the slow process of decay of 
this organic matter reacting on the salts of iron (uniformly present under 
such circumstances) must necessarily transform them into sulphuret of iron. 

A similar process of decomposition may be observed whenever the old 
pavement of a street is removed; especially where it had rested upon a 
retentive soil, the mud under it will be of a blackish colour, and the smell 
of sulphuretted hydrogen will serve to indicate the process of decomposi- 
tion going on. 

A fragment of the Lower Limestone shale, mentioned above, treated 
with hydrochloric acid, leaves, after removal of the lime, a residue analo- 
gous to that of the shale found in the Calp or Middle Limestone of Sir E. 
Griffith. After this operation, it coidd be employed for tracing black lines. 
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and for other purposes of graphic shale. I merely wish by this observa- 
tion to direct the attention of Trish geologists to the analogy existing be- 
tween these two substances. The quantity of carbon, in both cases, suf- 
ficient to communicate the graphic properties to the clay mud, does not 
exceed in many instances ^th per cent 

This shale of the lower limestone leaves, after treatment by acids and 
combustion^ a residue of clay resembling the clay left after the calcina- 
tion of the graphic shale of Uie middle limestone : these residues differ- 
ing only by small proportions of sand. 

The residue left, after similar treatment of the calp limestone, be- 
longs to the same class, and, although I have not devoted much atten- 
tion to the latter, I have thought the analogy which these different shales 
present in their mode of formation a point worthy of attention. 

ANNUAL GENERAL MEETING, FEBBUART 9, 1859. 

The Society having met at 2 o'clock, 

Db. Davis, and afterwards the PBEsn>EirT, was moved to the Chair. 

The President nominated Mr. Jukes and Dr. Kinahan as Scrutineers. 
The following Report from Council was submitted and adopted : — 

REPOBT. 

The Council wish, in the first place, to record their satisfaction at the 
healthy state of the Society, both witli regard to the number of its Mem- 
bers, and the nature of the work done. 

The number of Members is indeed a little reduced, being only 146 
this year, as compared with 155 last year. This loss of nine, however, 
is pajiily an apparent one only, as seven names were retained last year 
of Members whose subscriptions were in arrear, which names are now 
omitted from our books. 

The present state of tlio finances of the Society is also satisfactory, 
inasmuch as a small balance of £16 4«. 9d, remains after defraying all 
the expenses of the past year. In addition to this, a sum of £30, re- 
ceived for life Compositions, has been added to the stock standing in 
the name of the Trustees of the Society, which now amounts to £80. 
This, however, was possible only in consequence of the balance of 
£71 14«. Sd, brought forward from the year 1857, of which £55 was for 
Life Compositions, so that the present stock scarcely represents the Life 
Compositions of the two past years. 

The Council would be glad if they were able to state that the in- 
come derived from their funded stock was large enough to be equivalent 
to the annual subscriptions of the existing Life Members, — a conditioD 
they hope that the fdnds of the Society will eventually attain to. 

Among the names of Members deceased your Council deeply regret 
to have to record that of Professor Robert Harrison, M. D., a gentleman 
distinguished by his scientific attainments in Anatomy and Physiology, 
who never omitted in his lectures, or elsewhere, to point out and explain 
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the important and eflsential accessions to the knowledge of those sub- 
jects afforded by Palaeontology. 

In the Appendix will be found — Ist, the names and addresses of 
the Members now on the books of the Society; 2nd, the list of So- 
cieties and Institutions entitied to receive the Journal of the Society ; 
3rd, the list of the Members lost and gained during the past year ; 
4thy the list of the Donations received during the year 1858 ; 5thy ab- 
stract of the Treasurer's account. 
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No. L 
LIST OF MEMBERS, CORRECTED TO JANUARY 31, 1859. 



Memhera are requested to correct errors in this List, by letter to the 
Rev. Samuel Haughton, Trinity College^ Dublin, 

HONORARY MEMBERS. 
EHocted. 

1844. I. Bou6, Amie, F. G. S., Paris. 

1844. 2. Lyell, Sir Charles, F. R. S., 11, HarUy-strett, London. 
1844. 3. Murchison, Sir Roderick J., G. C. St. G., F. R. S., H. M. R. I. A., 16, BeU 

grcme-square^ London. 
1882. 4. Sedgwick, Rev. A., M. A., F. R. S., Camhridgt. 

HONORARY CORRESPONDING MEMBERS. 

18M. 1. Thomas Oldham, F. R. S., India. 

1854. 2. Arthur A Jacob, C. R, India. 

1855. 8. Joseph Medlioott, India, 

MEMBERS WHO HAVE PAID LIFE COMPOSITION. 

1858. 1. Allen, Richard Purdj, Austin Friars, London. 
1857. 2. Carson, Rev. Joseph, D. D., Trinity College. 
1832. 8. Davis, Charles, M. D., M. R. I. A., 83, York-Street. 
1857. 4. Green, John Ball, 6, £ly-plaee. 

1867. 5. Haliday, A. H., A. M., F. L. a, M. R. I. A, Har court- street. 

1831. 6. Hamilton, Sir W. R., M. R. I. A., Observatory, DunsinA. 

1848. 7. Haughton, Rev. Professor, F. G. a, 40, JHnity College. 

1850. 8. Hone, Nathaniel, M. R. I. A., St, Doulough's, Co. Dublin. 
1831. 9. Button, Robert, M. R. I. A., F. G. S., Putney Park, London. 

1851. 10. Jukea, Joseph Beete, A. M., F. R S., M. R. 1. A, 51, Stephen* s-green, 
1834. 11. King, Hon. James, M. RI. A., Mitchelstown. 

1844. 12. King, John, Dame-street. 

1856. 13. Lentaigne, John, M. D., Great Denmark-street. 

1848. 14. Luby, Rev. Thomas, D. D., M. R I. A., THnity College. 

1851. 15. Malabide, Lord Talbot de, F. R. S., Malahide Court, Malahide. 

1838. 16. Mallet, Robert, C. E., M. R. I. A., F. G. S., Delville, Glasnevin, and 11, 

Bridge-street, Westminster, London, S. W, 

1846. 17. Murray, B. B., 69, Lower Gardiner-street. 

1859. 18. Ogilby, William, Liscleen, Dunmanagh, Co. Tyrone. 
1851. 19. Whitty, John Irvine, LL. D., Henrietta-street. 

MEMBERS WHO HAVE PAID HALF LIFE COMPOSITION. 

1831. 1. Baillie, Rev. James Kennedy, D. IX, M. R. I. A, Ardirea^ Stewartstown, 
1854. 2. Barnes, Edward, Ballymurtagh, Co. Wicklow. 

1832. 8. Bryce, James, High School, Glasgow. 

1854. 4. Clemes, John, Luganure Mine, Glendalough, Co. Wicklow. 

1855. 5. Carter, Sampson, C. E., Kilkenny. 

1857. 6. Crawford, Robert, care of Messrs. Peto and Belts, 9, Great George's-street, 

Westminster. 

1856. 7. Du Noyer, G. V., M. R. I. A., 51, Stephen's-green. 

1882. 8. Donraven, Earl of; F. R. S., M. R. I. A., Adore, Co. Limerick. 
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1836. 9. Bnniftkillun, Earl of; K. R. L A., Florence Court, RiniMkiaeH, 

1844. 10. Esmonde, Sir Thomas, Bart., IL R. I. A., 9, Great Denmark'Street, 
1854. 11. Foote, Frederick J., 51, Stephen*$-greem. 

1853. 12. Hariuieas, Professor, F. G. S., Queen'e CoUege, Cork. 

1856. 13. Haughton, Lieut. John, R. A., i5l. Helena, 

1857. 14. Haughton, John Hanoodc, Esq., Carlow, 

1850. 15. Head, Heniy, IL D., M. B. L A., Lower FUzwUHam-etreet. 

1858. 16. Hill, J., C. £., 7W2afMore. 

1840. 17. Jackson, James £., Tul&deny, Blaekwxtertown. 

1839. 18. James, Colonel, B. £., F. B. S., M. R. I. A., Ordnance Survey Office, 

SotUhampton, 

1858. 19. Jones, Rev. H., Adore, Co, Limeriek, 

1882. 20. Keamej, Thomas, Ballaegreen, Co, Limerick. 

1857. 21. Keane, Marcus, Beech Park, Ennis, Co, Clare. 
1835. 22. Kelly, John, Mountpleatant-aquare, 

1853. 23. Kiwahaiij George H., Seaview-terrace, Donnybrook. 

1839. 24. Lansdowne, Miurquis of, 54, Berkeley- square, London. 

1838. 25. Larcom, Major-General, R. E., LL. D., F. R. S., M. R. I. A., Pkcenix Park, 

1858. 26. Leech, Major, R. £., Mountjoy Barracks, Phcenix Park. 

1840. 27. Lindsay, Heniy L., C. E. 

1882. 28. Mac Adam, James, F. G. S., 18, CoUeye-gtreet, East, Belfast. 

1840. 29. Montgomery, James £., M. R. I. A. 

1856. 80. Molony, C. P., Capt, 25th Regt., Madras N. L, per Messrs, Grindlay and 
Co,, 63, Comkiil, London. 

1856. 31. Medlicott, Henry, Roarkee, Bombay, 

1857. 32. M^Ivor, Rey. James, Rectory, Moyle, Newtownstewart, Co, I^one. 

1845. 33. Neyille, John, C E., M. R. I. A., Dundalk. 

1852. 34. O'Kelly, Joseph, 51, Stephen^ s-gr sen, 

1844. 35. Palmerston, Viscount, G. C. B., M. P., 4, Carlton Gardens, London. 

1832. 36. Portlock, Major-Gen., R. E., F. R. S., M. R. L A., 58, Queen's Gardens, 

Hyde Park. 

1832. 37. Renny, Henry L., R. E., M. R. I. A., Finglas. 

1854. 38. Smyth, W. W., Jermyn-street, London, 

1832. 39. Ti^ Right Hon. William, Woodstock, Innigtioyue, 

1834. 40. Yerschoyle, Archdeacon, Raihbarron, Collooney. 

1853. 41. Webster, William B., 104, Grafton-etreeL 

1846. 42. Wlllson, Walter, 51, Stephen's- green. 

1854. 43. Wyley, Andrew, 51, Stephens-green, 
1857. 44. Wynne, Arthur B., 51, Stephen* s-green. 

ANNUAL MEMBERS. 

1831. 1. Apjohn, James, M. D., F. R. a, M. R. I. A., South-hill House, Blackrock. 

1854. 2. Ashton, Samuel, Woodfield, Newtownbarry, 

1857. 3. Baily, W. H., 51, Stephen' s-green, 
1844. 4. Bective, Earl of, Headford, Kells, 

1855. 5. Barton, H. M., 5, Foster-place. ^ 

1858. 6. Bermingham, J., MUbrook, Iktam, 
1855. 7. Byrne, Griffin, Lower Mount-street. 
1844. 8. Byrne, Patrick, 27, Talbot- street. 

1831.' 9. Brady, Right Hon. Maziere, M. R. I. A., 26, Upper Pembroke-street. 

1857. 10. Bandon, Bight Hon. Lord, Ceutle Bernard, Co. Cork. 

1867. 11. Bolton, George, Jun., 8, (^per Ormond-quay, 

1840. 12. Call'well, Robert, M. R. I. A., 26, Herbert-place, 

1867. 13. Carte, Alexander, A.M., M. B., Roycd Dublin Society. 

1868. 14. Cotton, Charles, Mallow Railway Company, Mallow. 

1834. 16. Croker, Charles P., M. D., M. R. I. A., 7, Merrion-square, West. 

1855. 16. Clarke, Edward, M. D., Richmond-hitt, South. 

1867. 17. Craig, G. A., C. E., 6, Ely-place. 

1846. 18. D*Arcy, Matthew, M. R. I. A., Anchor Brewery, Ussher-street. 



i 



ISO J0T7BKAL OF THB OEOLOeiCiJi SOdETT OF DUBLIH. 

Elected. 

1849. 19. Downing, Samuel, C. E., LL. D., 6, Trmity CoOegt, 

1832. 20. Doblin, The Archbishop of, The Ptilaee, SUphm't-grtem. 

1857. 21. Dowse, Richard, Bleuinfftan-ttreei. 

1852. 22. Doyle, J. B., MarteUo-terrae$y SandffmoutU. 

1853. 23. De Vesci, Lord, Ahhe^lax Hwte^ Abbeyleix. 
1857. 24. Farran, Charles, M. D., Feltrimy Malahide, 

1856. 25. Flemming, Lionel J., G. E., 2, Henrietta-ttregi, 

1857. 26. Frith, B. J., C. E., Lein»ter-road, RatkmiMe$. 

1858. 27. Gages, Alphonae, 51, Stephen^ t-ffrtem, 

1849. 28. Galbraitb, Rev. Joseph A., F. T. G. D., M. B. L A., TritUty QOUge, 

1856. 29. Ganley, Patrick, Arhoe,, Dungannon, 

1849. 80. Gyles, A. M'Gwire, Sounders' Court, Kple, Ennucortkjf, 

1831. 31. Griffith, Sir R., Bart, LL. D., M. B. L A., F. G. S., 2, FUzwUKam-plaee. 

1857. 82. Gordon, John, C. E., Dominiek-Hreei, 

1852. 83. Gordon, Samuel, M. D., M. R. I. A^ 11, Hum^-^trui. 

1856. 34. Good, John, Cit^-quay. 

1831. 35. Hamilton, Charles W., M. R. I. A., 40, Lcmtr Domimeh-^ireMt. 

1857. 36. Hampton, Thomas, C. E., 6, Elp-plaee, 

1848. 37. Harvey, Professor, If. D., M. R. L A, F. B. S., 40, IVmity OoOage. 
1834. 88. Hutton, Thomas, M. R. I. A., F. G. S., 116, Summer-hilL 

1853. 39. Hemans, George W., C. E., M. R. I. A., 10, Eutland-^quare, Boat 

1852. 40. Jellett, Rev. Professor, F. T. C. D., M. R. I. A, 6, 2Hiii^ CoUege, 

1842. 41. Jennings, F. M., M. R. L A., F. G. S., Brmom-^tnet^ Cork, 

1858. 42. Jones, William, C. K, 6, Ely-place. 
1858. 43. Irwin, George W., C. E., 6, Ely-place, 

1855. 44. Kavanagh, J. W., Apeley HoutCt Hathminee, 
1857. 45. Kincaid, Joseph, Jnn., 8, Herhert-street, 

1856. 46. Kinahan, J. R., M. D., M. R. L A, F. L. S., Skawim^ t erme e , DommybrooL 

1853. 47. Kingsmill, Henry, Jnn., Sidnumtom^ Bray. 

1854. 48. Locke, John, 14, Henrietta-street, 

1831. 49. Lloyd, Rev. Humphrey, D. D., M. R. L A, 85, Trimty CoOeye. 

1854. 50. Longfield, Rev. George, F. T. C. D., jyiniiy College, 

1855. 51. M'Causland, Dominick, 12, Fttzyibbon-street, 

1831. 52. M'Donnell, John, M. D., M. R. I. A, 4, Gardener' s-rcw, 

1852. 53. Mac Donnell, Rev. Richard, D. D., M. R. L A, Provoet of Trinity College^ 

Provosts House J Trinity CoUeye, 

1837. 54. Mollan, John, M. D., M. R. I. A, 8, FUzufUliam'Square, North 

1851. 55. M'Dowell, George, F. T. C. D., 6, TrimUy College, 

1856. 56. M^Guire, Joseph, C. E., Kenilworth-square, Mathgar, 

1831. 57. Nicholson, John, M. R. I. A, Balrath House^ KelU. 

1856. 58. O'Brien, Octavius, 23, Kildare-street, 

1857. 59. O'Meara, Rev. Eugene, A M., 57, Oreat Brunsufick'Street, 

1832. 60. Patten, John, Boyal Dublin Society, 

1843. 61. Petherick, John, Knockmahon^ Kilmacthomas, 
1857. 62. Phayre, George, C. £., Strand-road, Samfymount. 

1852. 63. Pigot, Right Hon. Chief Baron, M. R. I. A, 52, Stephem's-green, 
1867. 64. Porter, WiUiara, C. E., 13, Charlemont-mall, 

1857. 65. Reeves, R., 22, Upper MowU-street, 

1856. 66. Robinson, Hartstong, 15, St, Jameses-terrace, Malahide, 
1852. 67. Smith, Robert, M. D., M. R. I. A, 63, Ecclesstreet, 

1852. 68. Sanders, Gilbert, M. R. I. A., 2, Foster-place. 
1854. 69. Scott, Robert H., A. M., Salem-plaee, 

1849. 70. Sidney, F. J., LL. D. M. R. I. A., 19, Herbert-street, 

1857. 71. Stack, Rev. Thomas, TVinity College, 
1857. 72. Tait, Alexander, C. E., Santry. 

1832. 73. Wall, Rev. C. W., D. D., M. R. I. A, 20, IHtuty College, 

1857. 74. WeUand, W. J., 48, Upper Rutland-street, 

1851. 75. Wright, Edward, LL. D., M. R. I. A, FloravilUf Donnybrook. 

1853. 76. Wri^t, £. Perceval, M. B., H. R. L A, F. L. S., Museum, Trimty College. 
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ASSOCIATES. 

1. Brownrigg, W. B., Adelaide-road. 1857-8. 

2. Babington, W. D., 26, Pembroke-road. 1867-8. 

8. Butler, Edmund, 8, Corrig Ca*tle Terrace, Kimgstoum, 

4. Geoghegan, H., 4, Upper Merrion-etrett. 1868-9. 

6. Green, IL Saunders, 5, D'OUer-etreet. 1857-8. 

6. Stqihens, T. Classon, 4, BhekhaU-place. 1858-9. 



1858-9. 



No. n. 

SOCIETIES AND INSTITUTIONS ENTITLED TO RECEIVE THE 
JOURNAL OP THE GEOLOGICAL SOCIETY OF DUBLIN. 



Albany, . . 
Amsterdam, . 
Belfast, . . 
BsBLnf, • 



Bobdsaux, . 

BOSTOK, . . 

Bristol, . . 
Bbusbkls, 
Calcutta, . 

Cahbridob, . 

Charleston, \ 
S.C. 1 

CoPESCILAOKir, 

COBXy . 

COBKWALL, . 
DUOH, . . 
DUBLUf, . . 



EDOraURGH, . 



Univerritj Library. 

State Libraiy, New York. 

Royal Academy of Sdenoes. 

Queen's College Libraiy. 

Royal Academy of Sciences. 

German Geological Society, per Besserscbe Bnchhandlong, Behren-8tr,j 

7, Berlin. 
Imperial Academy of Sciences. 
American Academy. 
Natural History Society. 

Institution for the Advancement of Sdence, literature, and the Arts. 
Academy of Sciences. 
Asiatic Society. 
Public Library. 
Philosophical Society. 
UniTersity Library. 
Elliott Society of Natural History, Charlegtam, S. C, U. S, A., (per 

J. F. BL Geddings). 
Royal Society of Science. 
Queen's College Libraiy. 
Royal Institution. 
Royal Polytechnic Institotioo. 
Academy of Sciences. 
Royal College of Surgeons library. 
Royal Irish Academy* 
Uniyersity Library. 
Royal Dublin Society. 
Natural History Society. 
Ordnance Snnrey Library. 
Geological Survey of Ireland. 
University Philosophical Society. 
University Zoological and Botanical Association. 
Royal Society. 
Wemerian Society. 
Society of Arts. 
University Library. 
Society of Physics and Natural ffistory. 



FL0RB2YGB, . 

^^^^^^^ I The Senkenbergische Naturforschende Gesellscbaft. 

Galwat, . . 
Gbhoa, . . 



Queen's College Library. 
Society of Phjrrics. 



J 



132 



J0XTB5 AL OV THB OXOLOOICAL SOCIBIT OF DXJBLIK. 



Ghsnt, 

Glasgow, 

GOTTINOEKy 

Hanovsb, 
Haablem, 
Kilkenny, 
Lausanne. 
Leed6| . . 

LlEQE. . 

Lbipsig, . 

LiVBBPOOL, 

London, . 



Lyons, 



Manchester, 



Maynooth, . 

Milan, . . 

MiSSOTJBI, 

MODENA, . . 

Munich, . . 

New York, . 

Oxford, . . 

Paris, . . . 



Philadelphia, 

Plymouth, . 
Quebec, . . 
Rotterdam, . 
Rouen, . . 
Rome, . . . 



The Academ7. 

University. 

University. 

Royal Library. 

The Institute of Sdenoes. 

ArchflBological Society. 

Soci6t6 VandoiBe des Sc. Nat 

Geological and Polytechnic Society of the West Riding of Torkshire. 

Philosophical and Literary Society. 

Royal Society of Sciences. 

Royal Academy of Sciences (Saxony). 

University. 

The Literary and Philosophical Society. 

Historic Society of Lancashire and Cheshire. 

Geological Survey, Jermyn-street, 

British Museum. 

Society of Arts, Johu'Streei, AdelphL 

Royal Institution, Albemarle-gtrtet, 

Royal Society, Biwlin^on House. 

Geological Society, Somertet House, 

Linnsan Society, BurlingUm House. 

Geographical Society, 15, WhitehoU-plaee. 

Civil Engineers' Institute, 26, Great Georgi^s-sireet, JTesiminster. 

Royal Asiatic Society. 

Royal College of Surgeons. 

Zoological Society. 

Athenaeum. 

Literary Gazette. 

The Hon. the East India Company, Hast India House. 

La Soci6t6 Imperiale d' Agriculture, d*Histoire Natnrelle, et des Arts 

Utiles. 
Soci6t^ Linneen de. 
Academic Imperiale de. 

Literary and Philosophical Society ot [Sec., R. C. Christie.] 
Geological Society. 
Institute. 
Library. 

Imperial Institute of Science. 

State Survey and University, Geological Rooms^ Columbia, V. S. A. 
G. C. Swallow, State Geologist, Missouri, U, S. A, 
Imperial Institute of Science. 
Royal Academy of Science. 
Royal University Library. 

The Editors of Silliman's Journal of Science and Art. 
Bodleian Library. 
Ashmoleau Society. 
Ecolc Polytechnique. 
Geological Society. 
L'Ecole Imp. des Mines. 
Institute of France. 
Bibliotheque Imp. 
Jardin des Plantes Bibliotheque. 
American Philosophical Society. 
Natural History Society. 

Plymouth Institution and Devon and Cornwall Natural History Society. 
Literary and Historical Society. 
Batavian Society. 
Academy of Science. 
The Vatican Library. 
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Sataxvah, . Georgia Hist. Society. 
St. Andbsw'8, Umveraty libraiy. 
St.Petebsbubo, Imperial Academy. 

CeDtral Physical Obflnratory of Russia. 
Stockholm, . Boyal Academy of Science. 
Stbasboubo,. Soci6t6 des Sciences Natnrelles de. 
ToBONTO, C.W., Canadian Institute, per Thomas Henning, Esq. 



TOBOMTO, . 
TOTTLOVSE, 
TUKDT, 

Upbala, . 
VnonfA, . 



Washihoton, 

ZUBICH, 



UniTerrity College. 

Academy of Sciences. 

Boyal Academy. 

Royal Society of Sciences. 

Imperial Academy of Sciences. 

W. Haiding^, of Vienna, as Editor of the ** Jahri>ach der K. E. Geo- 

logischen ReichsanstalL 
Smitiisoman Institute Library, per Henry Stevens, Esq., Morley*§ Hotels 

Trafaigar'tquart^ London, 
Universitats BibUothek. 



No. in. 

MEMBERS GAINED. 

life Members, 

1. Hill, J., C. E., Tnllamore, 

2. Jones, Rev. H., Adare, Co. Limerick, 

8. Leech, Major, R. £., Ifotm^oy BarraeiSf Fhotnix Park. 
4. Ogilby, William, Lieeleen, DunmoMogh^ Co, Tyrone. 

Ann,wd Members, 

1. Bermingfaam, J., MUlbrook^ Tuam, 

2. Cotton, Charles, Mallow Railway Company^ Mallow, 
Z, Gages, Alphonse, 61, Stephen^ e-green, 

4. Jones, William, C. E., 6, Ely-place, 
6. Irwin, George W., C. £., 6, Ely-place, 

Associates, 

1. Botler, Edmund, 8, Corriy-terraee^ Kingstown. 

2. Geoghegan, H., 4, Upper Merrion-streei, 
8. Stq[>hens, T. Classon, 4, Btaekhall-plaee, 

MEMBERS LOST FROM DEATH AND OTHER CAUSES. 

Deceased. 

1. Curran, W. H., 9, FUzwilliam-street, 

2. fitzwilliam, Earl of; London, 

8. Geoghegan, H., Jun., JRathmines, 

4. Harrison, Robert, M. D., HumC'Streei. 

6. Saunderson, Alexander, CastU Saunderson^ Co, Caoan, 

6. Shirley, £. I., Carricimines, 

Resigned, 

1. Duncan, James, M. D., Finglas, 

2. Maguire, Thomas, 46, KUdare-streei, 
8. Salter, J. W., London, 

4. Wynne, Right Hon. J., SUgo, 
6. Teatea, George, 2, OrafUm-streei, 
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SubMeripUom in Arrear, 

1. Domville, Sir G. W., Santiy, 

2. Flanagan, S. W., FUxwUUam-plae: 
8. Kirwan, J. S., 15, Merrum-tqmare. 

4. Macartneyf George, K. P., Balhriggam. 

5. Rowan, Yen. Ardideacon, TraUe. 

6. Willis, H., Golden Ball, 

7. WUlock, Bev. W., EnniskWen. 

The Members of the Society now, as compared with the corresponding nomben at 
the dose of last year, will stand as follows : — 

18S& 1869. 

Honorary Members, 4 . . . 4 

Honorary Corresponding Members, 8 . . . 8 

Life Members, 68 . . . 68 

Annual Subscribers, 90 . . . 76 
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DONATIONS RECEIVED DURING THE YEAR ENDING JANUARY 81, 1859. 

Abstracts of the Proceedings of the Geological Society of London, Nos. I to X. Pre- 
sented by the Society. 

Quarterly Journal of the Geological Society of London, Nos. 63 to 56. Presented by 
the Society. 

Proceedings of the Royal Geographical Society of London, Vol. II., Parts 1 to 6. Pre- 
sented by the Society. 

Journal of the Royal Geographical Society of London, Vob. XXV. and XXVII. Pre- 
sented by the Society. 

Journal of the Proceedings of the Linniean Sodety, VoL IL, Nos. 7 to 10. Presented bj 
the Society. 

The Natural History Review, Vol. I. Presented by the Editors. 

Proceedings of the Natural Hbtory Society of Dublin, Part II. Presented by the So- 
ciety. 

Proceedings and Papers of the Kilkenny and South-East of Ireland Archaeological So- 
ciety, Nos. 12 to 16. Presented by the Society. 

Transactions of the Royal Scottish Society of Arts, Vol. V., Part 1. Presented by the 
Society. 

Proceedings of the 2^1ogical Society of London, Part 25, and VoL xxvL, pp. 1-368. 
Presented by the Society. 

Proceedings of the Royal Society, Vol. IX., Nos. 31 and 82. Presented by the Rev. Pro- 
fessor Haughton. 

Proceedings of the Royal Institution of Great Britain, Part 8. Presented by the Insti- 
tution. 

Proceedings of the Dublin University Zoological and Botanical Association, Vol. I., 
Part 1. Presented by the Association, 

Proceedings of the Society of Antiquaries of Scotland, Vol. II., Part 2. Presented by 
the Society. 

Proceedings of the Literary and Philosophical Society of Liverpool, No. 12. Presented 
by the Society. 

Memoirs of the Literary and Philosophical Society of Manchester, Vols. XUT. and XIV., 
and Vol. XV. Part 1. Presented by the Society. 

Proceedings of the Literary and Philosophical Society of Manchester, No. 1. Presented 
by the Society. 
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COVTUTESTAL. 

Memoirs de U Sodete des Sciences Natarelles de Strasbnrgf Presented by the Sodetj. 

Zeitechrift fiir AUgemdne Era Knnde Berlin, Nos. 61, 62, and 68. 

Jahrbach der K. K. Geologischen Reichsanstalt Vienna, Vols. I., III., and V., and 
Parts 1 to 4, Vol. VIII. Presented by the Sodety. 

Annales des Sdenoes Physiques et Natordles d'Agriculture et dlndostrie, published by 
the Sodetd Imperiale d*Agricnlture de Lyons, 2nd Series, VoL YIII., and 8rd Se- 
ries YoL I. Presented by the Sodety. 

AXEBICAK. 

The Canadian Journal of Industry, Sdence, and Art, Nos. 18 to 17. Presented by T. 

Henning, Esq., Canadian Institute. 
The AmAriniin Jounial of Sciences and Arts, Nos. 73 to 78. Presented by the Editors. 

MlSCELLAmEOUS. 

On the Tides and Tidal Currents of the Irish Sea and English Channel. By the Bev. 

S. Haughton, A. M., F. T. C. D. Presented by the Author. 
Co the Old Red Sandstone Conglomerate of the County of Waterford. By the Rev. S. 

Haughton, F. B. S. Presented by the Author. 
Address delivered at the Anniversaiy Meeting of the Geographical Sodety by Sir B. Mur- 

chison, G. C B., President. Presented by the Author. 
Annual Report and Transactions of the Plymouth Institution, and Devon and Cornwall 

Natural History Sodety, 1857-68. Presented by the Society. 
Contributions to the Meteorology and Hydrography of the Indian Ooeao, Part 1. By 

Charles Meldmm, A. M. Presented by the Author. 
Od some Additions to the Knowledge of the Cretaceous Bocks of India. By Thomas 

Oldham, LL.D., Superintendent of the Geological Survey, India. Presented by the 

Author. 
On a Fossil Cirripede. By James MacAdam, Esq. Presented by the Author. 
Report of the British Association for the Advancement of Sdence. Dublin, 1857. Pre- 
sented by the Assodation. 
Report on Canadian GraptoUtes. By James Hull, Esq., Albany. Presented by the 

Author. 
On the Microscopical Structure of Crystals, &c By H. C. Sorby, F. R. S. Presented 

by the Author. 
American Geology. A Letter on some Points of the Geology of Texas, New Mexico, 

Kansas, and Nebraska. By Jules Ifaroow. Presented by the Author. 
Icones de Geologie Paleontologique. By Jules Marcow, Esq. Presented by the Author. 
Notes pour servk a une Description G[i§ologique des Montagues Rocheuses. By Jules 

Marcow, Esq. Presented by the Author. 
Esquisse d*nne Classification des Chaines des Montagues d*une partie de TAmerique du 

Nord. By M. Jules Marcow. Presented by the Author. 
Earthquake Catalogue and Discussion, kc. &c. By R. and W. Mallet Presented by 

the Author. 
Sermons in Stones (Fifth Edition). By D. M^CausIand, Esq. Presented by the Author. 
The Athenieum for the year 1858. Presented by the Editors. 
The Literary Gazette for the year 1868. Presented by the Editors. 
The Journal of the Sodety of Arts for the year 1858. Presented by the Editors. 
On the Genus Oldhamia. By Professor Kinahan, M. D. Presented by the Author. 

Maps. 

Quarto sheets of the Geological Map of Ireland, 22 in number, viz., Na 61, N. W.; 
N. E.; S. W.; S. E. No. 52. N. W. ; N. E.; S.W. No. 85, N. E. No. 46, 
a W. No. 46, N. W. Na 66, N. E., and 8 Books of Data. No. 40, a E. 
No. 60, S. E. No. 65, N. W. No. 56, N. E. No. 56, N. W. No. 66. S. W. 
No. 66, S. E. No. 66, S. E. No. 68, N. E. No. 58, N. W. No. 50, N. \V. 
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The ballot liayiiig closed, the following gentlemen were declared 
duly elected : — 

President.— Bev. Profeesor Haughton, F.T.C.D., F.R.S. 

ViGB-PBESTDEirrs Eev. H. Lloyl, D.D., S.F.T.C.D., F.ILS.; Sir 

Bichard Griffith, Bart, LL. D. ; Loitl Talbot de Malahide ; Bobert Call- 
well, M. B. I. A. ; Bev. J. A. Galbraith, F.T.C.D. 

Tbsasvbebs. — Gilbert Sanders, li. B. I. A. ; F. J. Sidney, LL.D. 

Secbetaiubs. — Joseph Beete Jukes, M.A., F. B.S. ; £. Perceral 
Wright, M.B.,F.L.S. 

Council.— -John Kelly, Esq.; G^rge li'Dowell, F.T.C.D.; Samuel 
Downing, LL.D., C.£. ; John B. Doyle, Esq. ; Dominick li'Causland^ 
Esq.; J.B.Kinahan,M.D.,F.L.S.; G.V.DuNoyer, M^.I.A.; Alex- 
ander Carte, A. M., M.B.; Bobert Hallet, C.E., F.B.S.; Edward Wright, 
LL.D.; James Apjohn,M.D., F.KS.; Professor Harvey, 1£.D.,F.B.S.; 
Bobert H. Scott, A. M. ; Samuel Gordon, H. D. ; Wm. H. BaQy, F. G. S. 

The Society then adjourned till 8 o'clock. 

ADJOUBNED AKNIVEBSABT HEETINO, FfiBBUABT 9, 1869. 

Bev. Pbofessoe Haxtuhton, F. T. C. D., F. B. S., President, 

in the Chair. 

The Minutes of last General Meeting having been read, were approved 
of^ and signed by the Chairman. 

The President then proceeded to deliver the following 

iJ)I>BS8S. 

Gentlemen, — The return of our Anniversary Meeting brings with it the 
duty to your President of preparing an Annual Address. In this Ad- 
dress many expect to find a registry of the geological work done during 
the year ; but as this task is usually undertt^en by the President of the 
Geolc^cal Society of London, whose Anniversary Meeting falls at the 
same time of the year as our own, and also as I believe that I might oc* 
cupy your time better than by a dry detail of the heads of geological papers 
read before one Society or another, I shall take the liberty to confine my 
record of geological progress to the papers read before ourselves, and to 
select fifom those read and published elsewhere such as seem to me pais 
ticularly worthy of our notice. 

Before proceeding to do so, however, I am reminded of another and 
more sacred duty that devolves upon me : to bring, for a few passing 
moments, before your memory the excellences and virtues of one of our 
most distinguished Members, who has passed from among us since we 
last assembled here. 

Dr. Bobert Harrison was a Member of this Society from the year 
1832, frt>m which period to the time of his death in 1858, he took a 
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lively interest in our proceedings. He was a Member of the Cotincil, 
and took an active part in the management of the Society during its 
earlier years. The interest he felt in geological pursuits arose from ^eir 
connexion with the comparative anatomy of the Vertebrata — a subject 
with which he was profoundly conversant, and which he justly regarded 
as being a necessary accompaniment of a study of human anatomy. He 
was accustomed in his lectures to advert, whenever it was possible, to 
the geological discoveries made by Cuvier and Owen in this department, 
and to direct the attention of his anatomical classes to the exact and 
scientific bases on which the reasoning of those anatomists was founded. 
It was, however, as a teacher of Human Anatomy that Dr. Harrison 
acquired his high and well-deserved reputation; and a few passing 
words on the influence he exerted on the study of Practical Anatomy in 
this city wiU certainly not be considered misplaced in the halls of 
the University which he adorned by his talents, and whose students 
were instructed both by his lectures and example. 

I have heard many persons who had laboured through the preparatoiy 
stages of the medical profession in Dublin, before Harrison's lime, de- 
clare that no one who had not experienced it could imagine the difficul- 
ties to be encountered by the student of Practical Anatomy who was 
compelled to acquire his knowledge without the assistance to be de- 
rived jfrom such a book as Harrison's ''Dublin Dissector." This book 
was published in 1827, and was one of the first and one of the most 
successful ever published on Practical Anatomy. It at first appeared 
anonymously, and therefore the popularity and repute which it speedily 
acquired may justly be regarded as a testimony to its intrinsic worth. 
It has passed through five large editions, the fifth being published in 
1847, and is, as I am informed by most competent authorities, still es- 
teemed as the best of all the manuals of Anatomy, and as the most perfect 
"Dissector'* in arrangement, matter, and style. 

Dr. Harrison commenced his career as a teacher of Anatomy in 1820, 
in which year he received, as his first pupil. Dr. She\^bridge Connor, of 
Carlow. In 1821 his name appears among the Demonstrators of the 
Royal College of Surgeons. In the year 1827, on the 4th of August, he 
was elected Professor of Anatomy and Physiology in the same College. 
He held this important office until 1837, when he was elected Professor 
of Anatomy and Physiology in the University of Dublin — ^a position 
which he occupied until the period of his lamented death in 1858. It 
thus appears that he spent thirty years of his life in the public teaching 
of Himian and Comparative Anatomy — ten years in the College of Sur- 
geons, and twenty in Trinity College. He was twice elected President 
of the College of Surgeons, and retained throughout his life the regard and 
esteem of the leading members of that public body. In 1831, and for 
some years subsequent. Dr. Harrison took an active and public part in 
the management of the affairs of the College of Surgeons. He was re- 
peatedly selected to represent the College in applications to Government 
in this country and in London. On all such occasions his acumen, 
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intelligence, and great natural powers of declamation secured the 
warmest praise firom his colleagues, and made him a formidable oppo- 
nent to those firom whose views he diflfered. 

Besides his ** Dublin Dissector/' Professor Harrison published, on 
the " Anatomy of the Arteries," a work considered by many teachers of 
Anatomy the best yet published on the subject. Other works abound 
in more minute detail ; but, in the opinion of good judges, Harrison in 
this book has vigorously caught the leading facts of the subject, and 
placed them before his readers in that clear and perspicuous style which 
constituted the principal charm of his lectures. He contributed several 
articles of great merit to Todd*s " Cyclopeedia of Anatomy and Physio- 
logy ;" for example, those on the ** Arm" and **Bladder" were written 
by him. He also made several interesting communications to the Boyal 
Irish Academy on Comparative Anatomy and other subjects. 

As a public lecturer Dr. Harrison was not surpassed by any teacher 
in this country or in England. His care in preparing his lectures was 
well known, and his judgment in the selection of his topics was remark- 
able. He never attempted to dazzle the hearers whom it was his duty 
to teach, and he always preferred leading them with him through the 
highways and beaten tracks of his subject, rather than invite them to 
foUow the doubtful by-paths of half-proved hypotheses and theories. 
This excellence of Harrison was turned into an accusation against him, 
that he did not keep pace with the progress of his subject, particularly 
in Physiology. Nothing can be more mistaken than this accusation. 
Professor Harrison diligently acquainted himself with all the real ad- 
vances made in Physiology, and introduced them into his lectures ; but 
he certainly, and properly, abstained from resting his teaching on crude 
microscopic observations, and never taught as an established fact what 
was at best, probably, only a successfol guess. 

He enjoyed the friendship and respect of many of the leading mem- 
bers of the Medical Profession in London, including Sir Astley Cooper 
and others. In the year 1832 he was elected Surgeon to the Jervis- 
street Infirmary, and in 1855 Surgeon to Steevens' Hospital. 

Of the esteem in which he was held by his pupils I cannot say more 
than is contained in the following, which 1 have received from one of 
his most intimate pupils : — 

** During the time I was an apprentice of Harrison's he had a num- 
ber of pupils, and I can faithfrdly say he was held in great esteem by 
every one of them. None of them disliked him — many loved him. 
For my part I can say that, as his former pupil, his assistant, and his 
friend, I felt boimd to him by no conmion tie of friendship. I knew 
him to be the best, the most considerate, and kindest of fathers, the 

warmest of friends I speak of him as I always found him — 

kind-hearted, liberal, and generous ; and up to the present moment I 
cannot think of his sudden removal without the deepest emotion." 

I shall not speak further of Harrison's merits as a lecturer, of which, 
I presume, almost every person who hears me is in a position to judge 
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for himself. His conscientious care in preparing for his public lectures 
was shown on the very night of his death, on which occa8i<m he wai 
occupied in preparing for ^e following day's lecture until within a few 
moments of the time he was summoned himself to answer the roll-call of 
his Maker. It was to be the last lecture of his course, and he had detiyered 
it, possibly, a score of times ; yet he was not satisfied to appear before 
his class with what had cost him nothing, and he was occupied on the 
last evening of his life, as he had been for a considerable part of hit 
career, in preparing new illustrations and new forms of ezpreaaion which 
might serve to impress more efifectually an old and fam^lift^ subject upon 
the attention and recollection of his hearers. 

An able and successful teacher has passed from among hb, but his 
example still lives, and will bear fruit among his followers. Let us 
imitate his perseverance and his patient industry, though we cannot 
command his ability ; but, above all, let us do justioe to &e memory of 
a great and good man, and not allow any shade of jealousy, or recoueo- 
tion of ruffled feelings, to prevent us from imiting to honour the memory 
of one who did more than any, living or dead, for the last fifty years, to 
raise the standard of Medical education in Ireland, and to make the 
Dublin School of Anatomy respected in other countries. 

During the past year an unusually large number of papers has be^ 
read before the Society, embracing such a variety of subjects as to give 
good promise for the future. We have had fourteen papers on Descrip- 
tive Geology and Palaeontology, and six papers on Physical (Geology and 
Mineralogy. 

I. DESCEIPnVE GEOLOGY AND PAL^OITTOLOGT. 

Dr. Alexander Carte contributed to our Journal a paper on a " Spe- 
cimen of Fossil Elephant," presented by Dr. Tuffiiell to the Museum of 
Trinity College. His paper is characterized by his usual conscientious 
accuracy, and contains some valuable hints as to the geographical distri- 
bution of the fossil elephants. 

Dr. Kinahan has brought under our notice, in two papers, the 
highly interesting question of the Fossils of Bray Head, and has also 
published a detailed account of the genus Oldhamia, from the same 
locality, in the "Transactions of the Royal Irish Academy." In our 
own Journal Dr. Kinahan's paper is illustrated with two lithographic 
Plates, one of which contains figures of the new fossil disoDvered 
by him at Bray (the Hutioderma JEhemicum) ; and in a subsequent 
paper (not yet printed) Dr. Kinahan has made known the existence 
of another new fossil from the Cambrian beds of Bray Head. Like 
all the other fossils hitherto found in rocks of this age, its organic cha- 
racter and relations are obscure as compared with those of the fossils of 
newer epochs, and the eye, imtrained in the search for organic remains, 
might easily pass over it without recognising its existence ; but I think 
that it will prove to be a genuine addition to the Fauna of the Cambrian 
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opoch, and that the objectioiiB that hare been raised against it will prove 
to be aa little fonmded as the jokes that have been expended upon the 
antiquarians with respect to the true character of the Ogham inscrip- 
tiona. Br. Xinahan has done this Society, and myself as its President, the 
honoor of calling the new fossil afker my name. Although I am thus, to 
a certain extent, an interested party in establishing the existence of the 
Mmi^kloma paeilOj yet I am certain that those who differ from me on 
this question will gladly join with me in bearing testimony to the zeal 
and ingenuity with which Dr. Einahan has worked out the unpromising 
grits and slaties of Bray Head. His unremitting labours have led to the 
oondusicm that the same forces and agents that are now at work on our 
na-ahOTea and mud-banks were in operation from the earliest period at 
which organic life appeared on our globe. This result is obtained by Dr. 
¥inahan from a comparison of the tracks or physiological impressions 
left by the Cambrian Zoophytes and Annelids with those now produced 
between tide-marks by their living congeners. 

To those who, like myself, beUeve tiiat we can find, if not the first, 
at least, nearly the first, inhabitants of our planet, embedded in its crust, 
the conclusions arrived at by Dr. Kinahan are of the highest interest, as 
they form a link in the chain of arguments that lead to the conclusion 
that geological time is but as a moment^ in comparison with the preced- 
ing existence of our planet ; and that during the whole period of life on 
the globe, the physical agents employed have been similar to those now 
in operation. 

Sir Bichard Griffith has given us a paper on the Posidonise occurring 
at Kush and Einsale, two totally diffBrcnt geological deposits; but 
both agreeing in certain physical characters, the presence of which has 
given tiie rock its appearance of black fine mud slate, which it exhibits 
in both localitie& The difference in form observable in some of the 
specimens frx)m Einsale, I think, may be fully accounted for by the pres- 
sure that accompanied the cleavage of the rock. The interesting fact 
demonstrated by the specimens exhibited to us by Sir Eichard Gnffith, 
€ii the occasional occurrence of the two valves in natural apposition, 
removes all doubt that might otherwise have existed as to the true 
character of Posidonia, and shows that it was a Bivalve, probably closely 
allied to Avicula. This fiu^ of the occurrence of the two valves of 
Poflidonia in conjunction, has been confirmed by several other observers; 
by Dr. Carte and Mr. Hargrave at Rush, and by Mr. Foot, of the G^lo- 
gusal Survey, at Emus, in Clare. 

In concluding his paper. Sir R. Griffith remarks that ** it is interesting 
to find the Posidonise occurring in the fine-grained, dark-coloured shales 
throughout the entire range of the carboniferous series in Ireland, from 
the base of the marine coal formation to the upper portion of the yellow 
sandstone group of strata; and it is remarkable that in both cases they 
are aooompanied by the fossil, Ganiatites striolatus. It only remains to 
remark, in conclusion^ that notwithstanding the prevalence of these fos- 
sils in certain groups of strata, they would rather seem to afford an in- 
dication of mineral conditions and of mechanical depontions than be of 
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rigid application in the determination of geological subdivisions, as it 
appears that their presence is dependent upon the predominance of ar- 
gillaceous rather than of calcareous or siliceous matter in the bottoms in 
which they are found ; but, however this may be, we can safely affirm 
that they are eminently characteristic of the carboniferous series ; and 
it is satisfactory to be able to prove that these remains were true lamel- 
libranchiate bivalves, as given in the Table of Fossils appended to my 
Geological Map of Ireland." 

The value of this paper is considerably enhanced by the beautifbl 
lithographs with which it is illustrated. 

Mr. Hargrave's paper on the ' 'Geology of Balbriggan and Rush" fully 
confirms Sir Richard Griffith's and Mr. Jukes's views as to the geological 
position of the Calp beds in which the FosidonisB occur. 

Mr. Birmingham has read before us the second part of his paper on 
the * ' Drifts of West Galway and East Mayo.* ' In this portion he has some- 
what modified the views expressed in his former paper, and appears dis- 
posed to admit of the introduction of ice as a partial agent for the trans- 
port of materials, in addition to the influence of water, which he illustra- 
ted so well in his former paper. This modified view appears to me more 
likely to meet with acceptance among geologists, than the reference of 
all the phenomena of the drift to aqueous causes alone. I would con- 
gratulate the Society on the acquisition of so intelligent and laborious 
an observer as Mr. Birmingham has proved himself to be ; and it is to 
be hoped that the valuable papers he has already laid before us are 
only the commencement of a series to be yet read to this Society. 

The friends of geological progress in Ireland must congratudate the 
Society on the acquirement of valuable aid, in the appointment of Mr. 
"W. H. Baily as PaloBontologist to the Irish branch of the Geological 
Survey. This gentleman has already contributed some valuable papers 
to our Journal, one of which is particularly important, as establishing 
the analogy between the lower coal-measures of Leinster and those of 
Coalbrookdale. Mr. Baily's paper, in which tiiis interesting analogy is 
pointed out, describes a remarkable species of what was formerly cfdled 
ZimuliM, from the coal-shales of Bilboa Colliery, county of Carlow. The 
specimens of this Crustacean, described by Mr. Baily, were found by Mr. 
G. H. Kinahan, of the Geological Survey. Mr. Baily proposes to remove 
fit)m the genus Limulus, and place under the genuB Belltnurus (Konig), 
both the Bilboa species, and several others from Coalbrookdale and fiie 
North of Ireland, described by Mr. Prestwich and Colonel Portlock. 
His reasons for separating those fossils from Limulus, and forming of 
them a new genus, are the following : — 

** I would here offer a few remarks on the genus Limulus, in which 
all these coal-measure Crustacea have been hitherto included, and which 
I now propose, from their greater affinity with the Trilobites, to remove, 
and constitute a new genus under the name of Steropis [^BelUnurtts] for the 
following reasons. In the first place, their general *form and size bear a 
much stronger resemblance to several of the Trilobites than they do to 
the recent Limulus, from which they differ in possessing (although not 
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to 'pGttect as in the Trilobites) a more distinct trilobationy with the abdo- 
men separated into segments. The abdominal or caudal shield corre- 
sponds almost completely in point of size and form with that of Ampyx, 
TrinucleuB, &c. ; and the characteristic spiny termination of the pleane 
to that of Acidaspis and Faradoxides. The possession of legs and arti- 
culation of the caudal spine, which they are said to be provided with, 
would oonnect them with the Jurassic and recent Limiidus ; although 
there is a striking analogy to the latter case presented by some of the 
Silurian Trilobites, as Phaeops hngicaudata, in which species there is a 
preat prolongation of the caudal extremity into a spine, which is, how- 
ever, destitute of articulation. The presence of a facial suture, which I 
have detected in the species hereafter described, would offer stUl greater 
affinity to the Trilobites, as being peculiarly characteristic of that group. 
l^e great difierence, in point of time, between the deposit of the lower 
ooal-measures, in which Crustacea of this character first appear, and 
Uie upper Jurassic, where they approach very closely to the recent 
fbrms, would again account for their closer alliance to the Trilobites, 
thus leading on in beautiful gradation to that great and important group 
of the Crustacea which is characteristic of, and obtains its maximum de- 
▼elopmrait in, the older palaeozoic rocks.'* 

Mr. Baily has also contributed to our Journal lists of fossils of con- 
siderable value from Cahirconree, Derrymore Glen, Ballycar, Eeagh? 
fadda, frt>m the Silurian slates of t^e east side of the Slieve Phclim group, 
found by Mr. A. B. Wynne, of the Geological Survey, including several 
new species of much interest. 

Mr. Jukes and Mr. Du Noyer have given a paper to the Society 
which raises some questions of considerable interest as to the physical 
conditions of the south of Ireland during the earlier parts of the Old Red 
Sandstone period. It appears from Mr. Jukes's investigation of the geo- 
logy of Cahirconree that horizontal beds of the Old Bed Sandstone forma- 
tion rest in that mountain partly on Silurian beds, and partly on beds of 
a conglomerate called by him the ''Inch Conglomerate," and thus 
described: — 

" The Silurian rocks, which are a good deal contorted, end in a steep 
precipice of about 500 feet, nearly vertical, against which the horizontcd 
beds of Old Bed Sandstone have been deposited. That this feature is not 
the result of any dislocation subsequent to the formation of the pid Bed 
Sandstone is shown by the fact that the beds of that formation stretch 
across the top of this Silurian precipice in unbroken sheets of a conglo- 
merate containing quartz pebbles, diat can be traced, in all directions, 
for a considerable distance, those conglomerates resting on the one side 
on the Silurian rocks, and reposing on the other on other beds of con- 
glomerate that can be traced round one side of the glen, and for several 
miles in the S. "W. direction. These latter lower beds of conglomerate 
are of a very remarkable character, containing angular blocks, fragments 
of mica schist, gneiss, felstone, slate, &o. No gneiss or mica schist is 
now known in the neighbourhood, or anywhere nearer than Galway ; 
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yet Bomo of these blocks are a foot in diameter, and but very slightly 
rounded at the comers. The conglomerate which we call the Inch 
Conglomerate, from the name of a place on the south coast where it is 
well seen, dies away towards the west, and, from a thickness of 400 feet 
in Derr}'more Glen, thins out to six feet near Minard, where it termi- 
nates to the west." 

In addition to the fragments composing this conglomerate mentioned 
by Mr. Jukes, I observed frtigments of granite, with white mica, re- 
sembling the granite frtigments of the Old Bed Sandstone of Waterford, 
and in both cases probably derived from the great Leinster axis of gra- 
nite. If this conjecture ^oidd, on further examination, prove correct, 
it may serve to fix the geological age of the Inch Conglomerate, and re- 
move some of the obscurity that at present envelopes tiie junction of the 
lower carboniferous beds of the south of Ireland with die deposits of 
unquestionably Silurian age found at Dingle. It might also serve as a 
positive basis for speculation, as to the conditions of sea and shore, of the 
Old Ked period in Ireland, which admitted of the transport of large 
boulders and coarse pebbles from the Leinster mountains simultaneously 
to the south of Waterford and west of Kerry, there to be rolled and 
pounded by the rough billows of an older Atlantic into the red conglo- 
merates that n5w form the columnar diflEs of Waterford, or rest upon the 
flanks of Cahirconree. 

The Eev. Eugene O'Meara continues his researches into the forms of 
the fossil Diatomacese, and has laid before us during the past Session the 
results of his examination of some specimens from the Lower Eocene 
Tertiaries of Hampshire. The Diatoms found by Mr. O'Meara in these 
beds are all of recent forms, two belonging to brackish water, and but 
one fragment of a salt-water species (Coscinodisetu radiatm). 

n. PHYSICAL OEOLOOY AND HUTEBiXOGY. 

Captain Molony, of the Madras Army, has brought under our notice 
an interesting speculation as to the origin of Magncsian Limestone, by 
which he proposes to account for its atomic chemical composition, and 
also for the absence of fossils often characteristic of this formation. His 
theory, which is ingenious, is based on the law of interchange of oceanic 
currents by virtue of difference in relative specific gravity. If from any 
cause carbonate of lime happens to collect in solution in the waters of 
one ocean, while carbonate of magnesia accumulates in another ocean, 
and a communication be opened up between these oceans — ^as between 
the Mediterranean and Atlantic, or between the Eed Sea and Indian 
Ocean — the result will be an interchauge of sediments, accompanied by 
an accumulation of deposit in the sea, into which the water of heavier 
specific gravity flows. To use his own words : — 

" Suppose one sea to have held carbonate of lime in solution, and a 
neighbouring sea, carbonate of magnesia ; then, a$K)rding to Maury's 
theory, a surface and under current from one sea to the other must have 
been established, by reason of the difference of specific gravity of Che two 
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■eaSy— the spedflo gravity of magnesia being greater than that of lime; 
and these currents must have lasted so long as that difference existed, 
which may have been for thousands of years. Thus carbonate of mag- 
nesia may have flowed into the one ocean, and carbonate of lime into the 
other, till equilibrium was set up between them, which would have oc- 
curred on the proportions having become one to ohe, or, in other words, 
when they had mingled together, and gained the ratio to form magne- 
idan limestone; and then an age of tranquillity and subsidence may have 
commenced, during which the mixed carbonates may have been deposited 
at the bottom of the sea, and our dolomites and magnesian limestones 
have been formed." 

The aqueous theory of dolomites is gaining ground among geolo- 
gists, and this speculation of Captain Molony's appears worthy of at- 
tention. It would, however, be more complete if he had shown the 
probability of separate deposits or solutions of the lime and magnesian 
carbonates occurring in two different seas. So far as we at present know, 
the relative quantities of lime and magnesia (existing generally as sul- 
phate of lime and chloride of magnesium) appear to be the same in all 
our oceans, — indicating that the relative supplies of these earths brought 
down by rivers is nearly constant, and the solvent action of the sea- 
water upon them pretty uniform. No doubt, some special cause might 
exist at a particular epoch which would develop an unusual amount of 
magnesia in one sea or locality, while there was no such development in 
a neighbouring sea. Such a cause is fotmd in volcanic action, — a view 
of the case wluch would bring the aqueous and igneous theories of dolo- 
mitization in relation with each other. We should welcome among us 
a fellow-labourer like Captain Molony, who has given good promise of 
future eminence as a geologist, and who occupies a position at Madras in 
which he may contribute much information for our benefit. 

An Analysis of Anorthite, constituting an essential element of a crys- 
talline Diorite, from the Ural Moimtains, has been read before us by Mr. 
Bobert H. Scott. It is identical in composition with the Anorthite 
which I have shown to form an essential element of the Syenite of Car- 
lingford Mountain. 

A question of much interest is raised by the proof of the occurrence 
in large quantity, in rock masses, of a mineral hitherto considered a 
rarity of our mineralogical cabinets. A similar case was established by 
myself in a paper on Lepidomelane, read before the Geological Society 
of London, in which I showed that the common black mica of Lein- 
ster and Donegal is probably identical with the rare Lepidomelane of 
Soltman. 

In the case of the Carlingford Syenite, I have shown that it is pro- 
bable that this peculiar form of felspar (Anorthite) is only the result of 
the action of the carboniferous limestone of the locality acting as a flux 
to the molten grani^, and converting its alkaline felspar into a lime fel- 
spar. Of course, it is not to be supposed that such an agency was at 
work in every case in which we find a lime felspar entering into the com- 
position of an igneous rook ; but it is worth while to remember that such 
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cases may occur, and that we are not always to attribute peculiaritieB of 
composition of igneous rocks to original differences, when they may ofiben 
be as easily explained by their adulteration and admiztore with rocks 
which have modified and altered them, so as to change even the elemen- 
tary minerals of which they are composed. 

Among the most Valuable of the papers contributed to our Society 
during the past year may be reckoned those read before us by M. Al- 
phonse Gkiges, partly on account of the interest of the fiEUsts described by 
fiim, but principally in consequence of the important Tiews they open 
up with reference to the genesis of rock masses, particularly those of 
mctamorphic origin. M. Gages* first paper, on ** Pseudomcsphic Tre- 
molite,*' was read before this Society in January, 1858, and the facts 
contained in it, with many others superadded to them, were subse- 
quently made the basis of a general theory of metamorj^iism in a paper 
read to us in November, 1858. The substance of this latter paper was 
also communicated to i^e Meeting of the British Association held at 
Leeds, by the liberal aid of which body we may hope to find M. Ctagaf 
ideas developed into a consistent and complete theory of metamor^iiis 
action, based upon the only sure foimdation of such speoulationB — yie,, 
chemical and chemico-mechanical analyses of metamorphosed rocks. 

I shall only quote from M. Gbiges' paper a brief statement of his 
method of procedure, and its application to the Pseudomorphio Tremo* 
lite, on which he first commenced his researches : — 

** The simple action of acids or other dissolvents on a given rook, re- 
moving from it certain parts, and leaving others exposed to view, will 
sometimes enable us to observe its mode of formation, as well as that of 
its decomposition. It is important to remark that the mechanical state 
of the substance to be acted on is not an indifferent element in these ex- 
periments; the chemical result will, of course, be the same, whether the 
substance to be acted upon be in the form of powder, of laminae, more or 
less fine, of rock fragments, or of crystals cut in the direction of the 
cleavage ; but the true interpretation in reference to the value of the 
several phenomena observed will be essentially different as regards the 
geological origin of the object of inquiry. 

** In support of this proposition I may allude to some ezampleB lately 
supplied by the experiments which I have made. In taking, for in- 
stance, a fibrous dolomite, such as that foimd near Miask in the Ural 
Mountains, the ordinary analysis of the mineral will give us a quantity 
of lime, magnesia, and silica, represented by the following niunbers :«- 

Carbonate of lime, . 57*483 

„ magnesia, 40*974 

Sesquioxide of iron, and alumina, . . . 0*411 

Water, and organic matter, 0*239 

Silica, 1-095 

100*202 

'Trom this analysis it would appear that the mineral to which I 
have referred is a dolomite rock ; but it affords us no information what- 
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eTer xelatiYe to its real nature or origin. If^ however, instead of ope- 
rating on the mineral in the form of powder or fragments coarsely 
broken up, we proceed by means of diluted hydrochloric acid acting on 
a angle fragment of moderate dimensions cut in the direction of the 
fibres, we shall observe, after continuing the process for some days, that 
there will be left an asbestifonn skeleton, of which the following is the 
composition: — 

SiUca, 68 

Magnesia, 29 

— numbers representing a magnesian TremoHte ; and it is from this sim- 
ple difference in the manner of conducting the experiment that we have 
azrived at a result so different from the fonner, thus enabling us to trace, 
io to speak, the real origin of the rock in question.'* 

I had, myself occasion to apply M. Gages' chomico-mechanical ana- 
lysis to some Indian minerals frx)m Nigpur, and was fortunate enough 
to discover a remarkable example in one of them, hitherto imdescrib^, 
and which I have named HMopite, after the zealous missionary who 
bvoag^t it to England. I found this mineral with the form and crys- 
tallisation of Galdte, of a bright-green colour, which colour turned out 
to be owing to the presence of one of M. Gages' superposed skeletons, 
oompoeed ^ Glauconite, and suggesting a most interesting scries of re- 
flections as to the relative date, mode of superposition, and genesis of the 
compound nuneraL IL Gages himself is engaged in applying his theory 
to the solution of one of the most difBlcult and interesting questions in 
chemical geology — ^I mean the origin of Serpentine, both Yerd Antique 
and compact, or poiphyritic. In this investigation I most heartily wish 
him success, and if zeal and intelligence can command it, I fed tiiat he 
well deserves it. IL Gkiges has also laid before us the analysis of a 
Phosphate of Alumina (hydrated), allied to Peganite and Fischerite, 
found by l£r. G. H. Kinahan, of Ihe Geological Survey, near Loughill, 
eounty of limerick. 

On the whole, the Society may congratulate itself on a year of con- 
siderable activity, during which several fresh labourers of much promise 
have joined us, and helped, with the assistance of our old and tried 
hands, to produce a Part of our Journal, of which we have no need to 
feel ashamed. Many causes have combined to produce this increased 
activity among our Members, but among the chief may be reckoned tho 
speedy and accurate printing of our Journal in the pages of the ** Na- 
tural History Beview." In this Journal are now prmted the ''Pro- 
ceedings" of almost every Scientific Society in Ireland, and it is well 
known both in England and abroad as the organ that represents the state 
and progress of Insh Sdenco. Although all Science is one, and knows 
no country, yet it is highly desirable that each country should obtain 
her fair diare of credit for tho contributions she may make, however 
humble, to the common stock ; and I foel sure that all who hear me will 
agree with me in thinking that it is more worthy of their true position, 
that the cultivators of Science in Ireland should publish their investiga- 
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tions through the medium of a recogoised Irish Scientific Joumal, rather 
than in the pages of an English or Scotch periodical. 

Having completed my survey of the geological work done by our- 
selves during the past year, I shdl now ask your attention to one or two 
importcmt publications bearing upon (Geology which have appeared else^ 
where during the same period. In doing so I shall not attempt to notice 
all that is of value, but shall confine my attention to a few publications 
which are of peculiar importance, either in consequence of the novelty 
of the views they contam, the valuable results they embody, or the 
authority of those who have given them countenance and support 

EABTHQUAKB CATALOGITE. 

Among the published works of the past year, of value to the scien- 
tific geologist, must be reckoned the ''Earthquake Catalogue" of the 
Briti^ Association, the joint product of the industry and intelligence 
of the Messrs. Mallet. 

This important Catalogue is now completed to the year 1850, and 
wiU form a valuable work of reference, and a starting-point for faturo 
investigators. The fourth Report, which accompanies the Catalogue, 
contains a vast amount of information, particularly with respect to 
seismometers and modes of measuring direction and depth of earthquake 
shocks, which cannot fail to prove of the highest value, and lead to im- 
portant results, as soon as the number of accurate observations shall 
allow of inferences being drawn, on which reliance can be placed. 

MB. SOBBt's THEOBT OF METAICOBPHIG BOCKS. 

A most important paper has been published by Mr. Sorby in the 
Proceedings of the '* Geological Society of London,*' on the application 
of the microscope to the study of the physical origin of the igneous 
rocks, including lavas, traps, granites, and quartz veins. 

Mr. Sorby is already well known by his researches on the mecha- 
nical origin of cleavage, and on the physical conditions of deposition of 
sandstone rocks, with reference to currents of the seas that produced 
them. He has placed geologists under a further obligation to him by 
the remarkable application he has made of the microscope as an instru- 
ment of physico-geological research. 

His idea may be stated in a few words, and is as follows : — 1. If a 
crystalline body be formed by sublimation, there may be left in its sub- 
stance air or valour cavities, discoverable by microscopical examination. 
2. If the crystalline mass be deposited from aqueous solution, or in 
presence of water that cannot escape, we shall have^«t(f cavities herme- 
tically sealed up, the contraction of the contents of which gives us a 
measure of the conditions of temperature and pressure under which they 
were formed. 3. If the fluid filling the cavity be solid at ordinary 
temperatures, then we shall have microscopical cavities filled with glass 
or stone, according to the conditions of cooling ; these form vitreous or 
lithoid cavities^ and these glass and stone cavities may, and often do, 
contain spherical void spaces that measure the amount of contraction 
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undergone by the contents of the cavity in cooling, and thereby enable 
us to ascertain, within certain liniits, the conditions of temperature and 
pressure under which the rock became crystalline. 

The real difficulty in the interpretation of the microscopical pheno- 
mena is one pointed out fully by Mr. Sorby himself, viz., that the 
amount of contraction depends upon both the original temperature and 
pressure, and that therefore our conclusions will be very different, ac- 
cording as we assume, as we must necessarily do, Tarious hypotheses as 
to either one condition or the other. 

Mr. Sorby has tabulated as follows the results of his observations 
cm the two extreme hypotheses : — 

1. That there was no pressure save that of the contained vapour. 

2. That the temperature was constant, and 360° C, the pressure 
yaiying. 

His statement is : — 

** In order that the various results may be compared more conve- 
niently, I subjoin the following table. The first column gives the tempera- 
ture in d^rees Centigrade requisite to expand the fluid so as to All the ca- 
vities, if the pressure was not greater than the elastic force of the vapour, 
which, of course, is the lowest temperature at which the rock can have 
been consolidated, since the excess of pressure could not be less than 
nothing. In the other colu mn is given the pressure in feet of rock requi- 
site to compress the fluid so much that it would just All the cavities at 
360°, being, therefore, the actual pressure if in each case the rock was 
consolidated at that temperature. 

Temperfttora. Freataro. 

TnchTte of Ponza, 866** . . . 4,000 

Elvan at Gwennap, 820 .. . 18,100 

Granite at St Anstle, 256 .. . 82,400 

Mean of the Cornuh elvans, 260 . . . 40,800 

Moro recent Teins of granite at Aberdeen, 245 . . . 42,000 

Mean of ComiAh granites, 216 . . . 50,000 

Elvan at Swanpool, near Falmouth 203 . . . 58,900 

Granite firom the Ding Dong Mine, near Penzance, . . 162 .. . 68,600 

Mean of the Highland porphyry-dykes, 185 .. . 69,000 

Exterior of the main mass of the granite at Aberdeen, . 185 .. . 69,000 

Mean of the Highland granites, 99 . . . 76,000 

Centre of the main mass of the granite at Aberdeen,. . 89 . . . 78,000 

" It will thus easily be seen that, if pressure is not taken into account, 
there is a gradual decrease in temperature on passing from trachyte to 
granite ; whilst if , as is far more probable, the temperature was nearly 
ihe same, the pressure increases in passing from trachyte through elvans 
to granite ; and I think aU geologists will agree with me in thinking 
that this is a very satisfactory result" 

Objections have been raised to Mr. Sorby 's method of inquiry, based 
upon tiie minute character of the phenomena he is obliged to examine. 
TheBO objections can only proceed from or have weight with those geo- 
logists of the old school who deliberately ignore physical science of 
every kind, and trust to the evidence of their hands and feet, their eyes, 
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noses, and ol^er unaided senses, as the ultimate authority to which er&j 
question, however delicate or complicated, is to be referred. 

Mr. Sorby has disposed of these field geolog^ists in such a mastaij 
manner that I cannot do better than quote his words :-— 

'' And here I cannot but make a few remarks, in conclusion, on the 
value of that instrument [the microscope], and of the most accurate 
physics in the study of physical geology. Although with a first-rate 
microscope, having an adiromatic condenser, the structure of such 
crystals and sections of rocks and minerals as I have prepared for my- 
self with very great care, can be seen by good daylight as distinctly as 
if visible to the naked eye, still, some geologists, only accustomed td 
examine large masses in the field, may, pieihaps, be disposed to question 
the value of the facts I have described, and to think ^e objects so mi- 
nute as to be quite beneath their notice, and that all attempts at accu- 
rate calculations from such small data are quite inadmissible. What 
other science, however, has prospered by adopting such a creed ? What 
physiologist would thhik of ignoring a& the invfduable discoveries that 
have been made in his science with the microscope, merely because the 
objects are minute ? What would become of aslaronomy if everything 
was stripped from it that could not be deduced by rough calculation 
from observations made without telescopes ? With such striking ex- 
amples before us, shall we physical geologists maintain that only rough 
and imperfect methods of research are applicable to our own science? 
Against such an opinion I certainly must protest ; and I argue that 
there is no necessary connexion between the size of an object and liie 
value of a &ct, and that, though the objects I have described are mi- 
nute, the conclusions to be derived from the facts are great.'' 

IRISH GEOLOGICAL SURVEY. 

The progress made in the Geological Survey of Ireland, under the 
superintendence of Mr. Jukes, during the past year, has been very con- 
siderable. 

The survey on the six-inch scale is complete as to the counties of 
Dublin, Wicldow, Kildare, Carlow, Wexford, Waterford, Cork, and 
Kerry; and is largely advanced in Clare, Tipperary, and Queen's 
County ; portions of King's County and Meath have also been surveyed. 
The publication of the one-inch maps, geologically coloured, is proceed- 
ing rapidly ; of the 205 sheets into which all Ireland is divided, 44 were 
published at the close of 1858, and 37 others are more or less advanced, 
some of them being now in the colourers* hands. We may reasonably 
hope to see by the close of this year, or early in 1860, a total of 87 
sheets published, rather more than two-fifbhs of the island. This area 
will comprise all the southern part of Ireland, south of the parallel of 
Nenagh, and all south of the parallel of Balbriggan, for a width of three 
sheets from the eastern coast. 

During the past year, there were also published by the Geological 
Survey, to accompany the maps, four small descriptive pamphlets, en- 
titled "Data and Descriptions," explanatory of four of the published 
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aheefs. These are to be continued under the title of ** Explanations," 
and it is intended to bring out one for each sheet They contain 
descriptions of the physical geography, of the relations between the 
physical geography and the geological structure of the ground included 
in each sheet^ a description of the rocks, and notes on the fossils con- 
tained in them, and also an abstract of the observations made in the 
field, being the data on which the conclusions as to the geological 
atmctore were founded. Two of these ''Explanations'* refer to the 
Kilkenny coal-field, and are now in the press, while others are in pre- 
paration. They will form a novel, attractive, and usei^l addition to 
the G^logical Maps; and it is to be hoped that they will be issued with 
the Mapa without additional charge, as they form an integral portion 
of the coloured maps, and are absolutely necessary to a perfect under- 
standing of them. 

1CES8B8. DAJLWnr AlTD WiXLACE ON VAEIATIOK 07 SPECIES. 

During the course of last year two papers were laid before the Lin- 
luean Society, which have so important a bearing upon geology, that 
a paasing notice of them is necessary. One is by Mr. C. Darwin, '' On 
the Tariation of Organic Beings in a state of Nature ; on the I^atural 
Means of Selection ; and on the Comparison of Domestic Baces and 
Tnie Species." The other paper is by Mr. Alfred Russel Wallace, 
'* On the Tendency of Varieties to depart indefinitely from the Original ' 
Type." These papers are vouched for by two sponsors. Sir Charles 
Lyell and Dr. Joseph D. Hooker. I should not have paid much atten- 
tion to them, or noticed them in this address, were it not evident that 
they are supposed by a certain class of geologists to prove more than 
they pretend, and to lead to conclusions which are rather hinted at than 
assailed. If they are of any value for a purpose beyond what appears 
to be their intention, it can only arise from the supposition that they go 
tar to prove the doctrine of Transmutation of Sj)ecies, a doctrine which 
appears to disturb the speculations of some geologists and naturalists as 
much as the Transmigration of Souls afflicted the Pythagoreans, or the 
Transmutation of Metals the Alchemists of the Middle Ages. 

Let us examine what is asserted, and what is proved, by Mr. Darwin. 

Mr. Darwin's paper is simply an application of Malthus's doctrine of 
population to organic species, and a consequent demonstration that none 
bat the healthiest, the most vigorous, and the best provided of a species 
ean survive ; and that the we^iest must ' go to the wall' The result of 
this battle of Hfe will be, that a race or variety of the species will be 
propagated, more intelligent, more capable of securing its food, than 
the other races; and that there wiU be no tendency to return to the 
original type if that type were less skilful and active than the variety 
into which it has passed by breeding. To this there can be no objec- 
tion, except that of want of novelty. 

Mr. -Wallace, in his paper, adopts the same line of reasoning, and 
carries it one step farther, as appears from the following passage : — 

** We believe we have now shown that there is a tendency in nature 
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to the continued progression of certain classes of varieties farther and 
further firom the original type — a progression to which there appears 
no reason to assign any definite limits — and that the same principle 
which produces this result in a state of nature will also explain why 
domestic varieties have a tendency to revert to the original type. The 
progression, by minute steps, in various directions, but always checked 
and balanced by the necessary conditions, subject to which sdone exist- 
ence can be preserved, may, it is believed, be followed out, so as to 
agree with all the phenomena presented by organized beings, their ex- 
tinction and succession in past ages, and all the extraordinary modifi- 
cations of form, instinct, and habit which they exhibit." 

The possibility of departing indsfinitely from the original type is 
here assumed, and must be regarded as an hypothesis contrary to our 
experience, and at variance with all we know of other departments of 
nature. 

It does not foUow, because we can bend a bow a certain distance 
without its breaking, that therefore we may safely apply to it any 
force ; neither does it follow, that because the individuals of a certain 
variety of species are capable of living on under circumstances of pri- 
vation and trial that would destroy their weaker brethren, that there- 
fore they would survive any amount of change, by becoming accommo- 
dated to the new conditions. According to the law on which the 
» Creator has formed the universe, it appears to me that the propagation 
of special varieties is simply a provision to guard against the destruction 
of the species by any, the least, change ; and that it is unphilosophical 
in the highest degree to assume an unlimited amount of change to be 
possible. 

This speculation of Messrs. Darwin and "Wallace would not be 
worthy of notice, were it not for the weight of authority of the names 
imdcr whose auspices it has been brought forward. If it means what it 
says, it is a truism ; if it means anything more, it is contrary to fact. 

ASTKONOMICO-GEOLOGICAL SPECULATIONS. 

Several questions, of astronomical rather than geological interest, 
have received the attention of physical investigators during the year, 
particularly the question of the fluid condition of the interior of the 
earth, respecting which Professor Jellett and Professor Hennessy have 
published their views. Before entering on this subject, it may be 
worth while to express my own views as to its bearing on, and relation 
to, geological inquiries. 

There are four distinct periods or epochs, plainly recognisable in the 
history of our globe, viz. : — 

1. The Astronomical. 

2. The Cosmogonical. 

3. The Geological. 

4. The Historical 

The first of these, or Astronomical, involves the consideration of the 
earth considered as part of the solar system, and includes the discussion 
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of varions theories as to the origin and phenomena of that ejBtem, such 
as the neholar hypothesis, the nature of comets, the relation of our 
system to other stellar systems, and such like questions. These in- 
quiries are universally admitted to be fwt geological. The second epoch 
of our globe embraces the transition period from the Astronomical to the 
(Geological ; during this period no life existed on the earth, but the great 
outlines of the physical structure of the globe were laid down, and 
many of the depressions and elevations frequently referred by geologists 
to secondary and tertiary epochs were probably in existence before the 
first creature of Gk)d lived upon the face of Uie earth. The tidal cur- 
rents followed their present laws, arising from the configuration of the 
primeval valleys of the bottom of the sea, and the skeleton framework 
of the great continents was constructed during this cosmogonical period. 
I do not deny that we may find traces of elevation and depression be- 
longing to subsequent or geological periods, but they were all subsidiary 
movements taking place along the lines of ancient lines of elevation, 
which, we have every reason to believe, were -marked out before a 
siiigle zoophyte spread his branches to the currents of the tidal wave, 
or before a single crustacean crawled or jumped on the palaeozoic 
flea-beach. Thus, in order of time, as in degree of importance, the phy- 
flical laws of the universe preceded the organic, and tibe earth was pre- 
pared for the habitation of Gbd's creatures before they were called by 
His word into being. 

The third, or (Geological Epoch, succeeded the Cosmogonical, and in it' 
we find the earliest traces of life on our globe. It is as false in philo- 
sophy as it would be irreverent in religion to assert, that '' the world 
ahows no traces of a beginning, no prospect of an end;" and it is as great 
an error as we can commit in Geology to suppose that we do not see the 
beginning of organic life in the strata exposed in the crust of the 
globe. For ages the prejudice prevailed that the Historical period, or 
tiiat which is coeval with the life of man, exhausted the whole history 
of the globe. Geologists removed that prejudice, and proceeded to sub- 
stitute another in its place — viz., that geological time is coeval with the 
globe itself, or that organic life always existed on its surface. I can 
see no difierence in the two prejudices : they are equally unworthy of 
our attention ; for as surely as God made Adam, so surely did he make 
the first creature, whatever it was, that crawled, or swam, or walked, 
or fiew, on the surface of the globe. 

Having thus divided the Cosmogonical from the Geological epoch, 
I shall now proceed to notice some speculations which have hitherto, 
but erroneously, as I think, been supposed to have had a bearing on 
Geology. 

It is now many years since Mr. Hopkins published his two papers 
on the " Influence of the existence of a Fluid Nucleus on the Phenomena 
of Precession and Nutation." So many opinions have been expressed 
since that time on this subject, and so diverse in their tendency, that 
perhaps I may be pardoned if I here give a short historj' of this essen- 
tially cosmogonical probleuL 

In Mr. Hopkins' first paper the fiuid nucleus and soHd shell are 
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supposed both homogeneous, both elliptical and similar, with no relation 
between their densities ; and the phenomena of precession and nutation 
are investigated on the supposition that the axes of rotation of the shell 
and nucleus differ from each other. The result of the investigation is, 
that the Lunisolar Precession is the same as if the whole earth were solid. 
In his second paper Mr. Hopkins assumes Laplace's hypothetical law of 
density (for which there is no shadow of evidence), and the heterogeneity 
of the crust and nucleus, both subject to this law. The inner and outer 
surfaces of the shell are now, of course, no longer similar to each other, 
and there is assumed no law of connexion between the densities of the 
shell and nucleus. So far, every assumption is legitimate, except the 
arbitrary one of Laplace's law. The result is, that to give the observed 
Lunisolar Precession, the shell must have a thickness of from 800 to 
1000 miles. 

The problem is purely mathematical, and if we had assumed any 
other law of density, we should have foimd another thickness just as 
improbable and arbitrary as that found by Mr. Hopkins. 

The next labourer who appeared in this investigation was Professor 
Hennessy, who has endeavoured to find two limits to the thickness of 
the shell, by adopting the following hypotheses : — 

1st. By assuming Laplace's law to hold good for the nucleus and 
shell, with an abrupt alteration of constants in passing frt>m the shell 
to the nucleus, to correspond with a supposed and probable change 
in density in passing from the liquid to tiie solid condition, Mr. Hen- 
nessy obtains a major limit to the thickness of the shell of 600 miles. 
His minor limit is founded on the following hypotheses : — 

a. The shell homogeneous, and of the density of the rocks at the 
surface. 

h. Inner and outer surfaces of shell similar. 

c. Internal surface perpendicular to gravity. 

d. Outer surface not perpendicular to gravity, and its ellipticity, if 

it were so, t^t, instead of ishs* 

From these assumptions Mr. Hennessy finds the thickness of the 
shell to be eighteen miles, a result which has been ftiequently quoted by 
geologists as falling in with their preconceived views of what the thick- 
ness ought to be. 

I do not regard Mr. Hennessy's hypotheses as entitled to more 
weight than Mr. Hopkins', with which, so far as Laplace's law is con- 
cerned, they are identicsd; and in a paper published by me in the 
" Transactions of the Royal Irish Academy,** on the " Original and Ac- 
tual Fluidity of the Earth and Planets/* I have endeavoured to show that 
all such speculations are only to be received with the credit due to the 
truth or probability of the h}^othese8 on which they are based. I confess 
that I have a strong objection to one of Professor Hennessy's hypo- 
theses, that, namely, which assumes the outer shape of the earth not to 
be perpendicular to gravity. So far as we know, the results of direct 
measurement and observations on the moon (with which latter the pen- 
dulum result should be identical) both give rftuas the true figure of the 
earth. It is true the pendulum gives rlrt and Mr. Hennessy assumes 
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livy the mean of both, as the true figure perpendicular to gravity ; but 
in my opinion the pendulum result is influenced by local attractions, 
such 88 the ocean, special geological formations, &c., and not entitled to 
the same weight as the limar observations, which are theoretically equi- 
valent, and which latter give the same shape, t^, that Bessel deduced 
from the direct measurement of arcs. 

But even granting Mr. Hennessy's hypothesis, that the outer sur- 
tace of the shell is not perpendicular to gravity, it appears to me 
that there is an error in his calcidation of the thickness of the shell, 
which, admitting his hypotheses, should, if my calculation be cor- 
lectf be 166 miles, instead of 18 miles, as I have shown in the paper 
referred to. This minor limit to the thickness of the shell, of course, 
destroys the supposed geological interest of the question ; but I should 
be sorry to rest tiie question on a mere numerical calculation, as, in my 
opinion, the principle is Amdamentally erroneous which would seek to 
sapport geological theories as to volcanic phenomena, or igneous action 
of any kind, by appealing to speculations which belong essentially to 
the Cosmogonical, and not to the Geological, epoch of our globe. Mr. 
Hopkins has appealed to the motion of the moon, Mr. Hennessy to the 
phenomena of gravity , and both have raised questions of the highest in- 
terest to the mathematician ; but, in my opinion, destitute of any prac- 
tical bearing on the science of Geology. 

Quite recently. Professor Jellett has added to our knowledge of this 
subject, by calculating the change in the length of the day that would 
be produced by the friction of the nucleus against the shell. His solu- 
tion of this question is independent of the homogeneity or heterogeneity 
of the shell, and to a certain extent of its ellipticity. His result is, that 
the change in the length of the day would be imperceptible in 3000 
years. 

80 far as the investigations of mathematicians have proceeded as yet, 
the result seems to be as follows : — 

1st. That the earth; land, water, and sea bottom, considered as a 
whole,— or, if we please, the couche ten miles down, — of equal density, 
has assumed a mean shape, of the ellipticity of i^. 

2nd. That the force of gravity is, and must be, everywhere perpen- 
dicular to this surface. 

3rd. That if friction be allowed to exist between the nucleus and 
ahell, there is no minor limit, and no major limit, possible to the thick- 
ness of the latter ; for the whole may be fluid, and yet move as a solid. 

4th. That particular plains and tracts of the earth's surface may 
possess a shape different from that represented by the ellipticity of jfc. 

5th. That no conclusion, of geological value, can be drawn from 
these speculations as to either the fluid nucleus of the earth or the 
dianges its shape has already undergone. 

THEOLOGICAL THEOBIES OF GEOLOGY. 

Before concluding, I would say a few words on a remarkable book 
which has given rise to much discussion, both outside and inside geolo- 
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supposed both homogeneous^ both elliptical and similar^ with no relation 
between their densities ; and the phenomena of precession and nTitati(Hi 
are investigated on the supposition that the axes of rotation of the shell 
and nucleus differ from each other. The result of the inrestigation is, 
that the Lunisolar Precession is the same as if the whole earth were solid. 
In his second paper Mr. Hopkins assumes Laplaoe*s hypothetical law of 
density (for which there is no shadow of evidence), and the heterogeneity 
of the crust and nucleus, both subject to this law. The inner and outer 
surfaces of the shell are now, of course, no longer similar to each other, 
and there is assumed no law of connexion between the densities of the 
shell and nucleus. So far, every assumption is legitimate, except the 
arbitrary one of Laplace's law. The result is, that to give the observed 
Lunisolar Precession, the shell must have a thickness of from 800 to 
1000 miles. 

The problem is purely mathematical, and if we had assumed any 
other law of density, we should have found another thickness just as 
improbable and arbitrary as that found by Mr. Hopkins. 

The next labourer who appeared in this investigation was Professor 
Hennessy, who has endeavoured to find two limits to the thickness of 
the shell, by adopting the following hypotheses : — 

1st. By assuming Laplace's law to hold good for the nucleus and 
shell, with an abrupt alteration of constants in passing frt>m the shell 
to the nucleus, to correspond with a supposed and probable change 
in density in passing from the liquid to tiie solid condition, Mr. Hen- 
nessy obtains a major limit to the thickness of the shell of 600 miles. 
His minor limit is founded on the following hypotheses : — 

a. The shell homogeneous, and of the density of the rocks at the 
surface. 

h. Inner and outer surfaces of shell similar. 

c. Internal surface perpendicular to gravity. 

d. Outer surface not perpendicular to gravity, and its ellipticity, if 

it were so, tI t, instead of y^. 

From these assumptions Mr. Hennessy finds the thickness of the 
shell to be eighteen miles, a result which has been frequently quoted by 
geologists as falling in with their preconceived views of what the thick- 
ness ought to be. 

I do not regard Mr. Hennessy's hypotheses as entitled to more 
weight than Mr. Hopkins*, with which, so far as Laplace's law is con- 
cerned, they are identical; and in a paper published by me in the 
*' Transactions of the Royal Irish Academy,** on the ** Original and Ac- 
tual Fluidity of the Earth and Planets,** I have endeavoured to show that 
all such speculations are only to be received with the credit due to the 
truth or probability of the hypotheses on which they are based. I confess 
that I have a strong objection to one of Professor Hennessy* s hypo- 
theses, that, namely, which assumes the outer shape of the earth not to 
be perpendicular to gravity. So far as we know, the results of direct 
measurement and observations on the moon (with which latter the pen- 
dulum result should be identical) both give ri^'as the true figure of the 
earth. It is true the pendulum gives rhrt cuid Mr. Hennessy assumes 
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livy the mean of bol^, as the true figure perpendicular to gravity ; but 
in my opinion the pendulum result is influenced by local attractions, 
Boch 88 the ocean, special geological formations, &c., and not entitled to 
the same weight as the lunar observations, which are theoretically equi- 
valent, and which latter give the some shape, t^, that Bessel deduced 
from tiie direct measurement of arcs. 

But even granting Mr. Hennessy's hypothesis, that the outer sur- 
fiice of the shell is not perpendicular to gravity, it appears to me 
that there is an error in his calculation of the thickness of the shell, 
which, admitting his hypotheses, should, if my calculation be cor- 
rect, be 166 miles, instead of 18 miles, as I have shown in the paper 
xefi^red to. This minor limit to the thickness of the shell, of course, 
destroys the supposed geolqgical interest of the question ; but I should 
be sorry to rest tiie question on a mere numerical calculation, as, in my 
opinion, the principle is ^mdamentally erroneous which would seek to 
sapport geological theories as to volcanic phenomena, or igneous action 
of any land, by appealing to speculations which belong essentially to 
the Cosmogonical, and not to the Geological, epoch of our globe. Mr. 
Hopkins has appealed to the motion of the moon, Mr. Hennessy to the 
phenomena of gravity, and both have raised questions of the highest in- 
terest to the mathematician ; but, in my opinion, destitute of any prac- 
tical bearing on the science of Geology. 

Quite recently. Professor Jellett has added to our knowledge of this 
subject, by calculating the change in the length of the day that would 
be produced by the friction of the nucleus against the shell. His solu- 
tion of this question is independent of the homogeneity or heterogeneity 
of the shell, and to a certain extent of its ellipticity. His result is, that 
the change in the length of the day would be imperceptible in 3000 
years. 

So far as the investigations of mathematicians have proceeded as yet, 
the result seems to be as follows : — 

1st. That the earth; land, water, and sea bottom, considered as a 
whole,— or, if we please, the couche ten miles down, — of equal density, 
has assumed a mean shape, of the ellipticity of i^. 

2nd. That the force of gravity is, and must be, everywhere perpen- 
dicular to this surface. 

Srd. That if friction be allowed to exist between the nucleus and 
shell, there is no minor limit, and no major limit, possible to the thick- 
ness of the latter ; for the whole may be fluid, and yet move as a solid. 

4th. That particular plains and tracts of the earth's surface may 
possess a shape different from that represented by the ellipticity of jfe. 

5th. That no conclusion, of geological value, can be drawn from 
these speculations as to either the fluid nucleus of the earth or the 
changes its shape has already undergone. 

THEOLOGICAL THEOBIES OF GEOLOGY. 

Before concluding, I would say a few words on a remarkable book 
which has given rise to much discussion, both outside and inside geolo- 
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gical circles. I mean Mr. Gk>sse'B " Omphalos," in which he assumes 
Siat the Creator had a plan in the formation of the world, the parts of 
which were so related to each other in time, that one necessarily implied 
the others ; from which it follows, that at whatever epoch the world 
was made, it was necessarily made appearing older than it really waa. 

From this singular speculation Mr. Gosse infers that the fossils and 
other evidences of the past history of the glohe found in its crust might 
never have had a real, but only a Prochronie existence, the laws and 
order of succession in which were necessarily the same as if they had 
really lived. 

Mr. Gossc's book is, in truth, an attack on the foundations of human 
knowledge, and, therefore, to be regarded rather as a metaphysical than 
a geological speculation. The geologists who have noticed it have, in 
my opinion, committed a mistake in attempting to show that it is illo- 
gical in its argument, and would have disposed of it better had they left 
Mr. Gosse in quiet occupation of his barren logical field, the possession 
of which few would have sought to share with him. 

General Portlock has attempted to refute Mr. Gosse's cycles, by a 
system of cycloidal or cometary curves, forgetting that such curves, if 
represented by a mathematical equation, involve as rigorous and neces- 
sary a succession as the cycles devised by Mr. Gk>sse. 

This sudden and novel attack upon the science of G^logy should 
have been met with different weapons by the geologists, who in this 
matter must be admitted to have shown more temper than logic, and 
more zeal than discretion. Such speculations as those of Mr. Gosse, or 
the equally strange theories developed in Mr. Miller's '* Testimony of 
the Rocks," and Mr. M*Causland*8 ** Sermons in Stones," form a curious 
illustration of the errors into which the best educated minds may fall, 
while their popularity and acceptance with the non-geological portion 
of the public warn us to be slow to conclude hastily fliat they are self- 
evident absurdities. "We must trust to time, and the more extensive 
diflPusion of sound geological knowledge, to disperse the fogs and mists 
that now surround all our speculations as to the origin of the globe, and 
at the same time we are bound, as geologists, not to set the example of 
indulging in speculations without sufficient evidence, and to take the 
most conscientious and scrupulous care that our premisses warrant our 
conclusions. If geologists ignore and treat as unnecessary to their pur- 
suits the exact methods and reasonings of other sciences, they cannot 
complain, if in return, the exactor sciences refuse to acknowledge the 
sisterhood of their wayward relative ; nor need they feel surprised if 
writers like Mr. Gosse, Mr. Miller, or Mr. M'Causland, with most imper- 
fect knowledge of geological methods and reasonings, should write 
books which appear to many more reasonable and probable than many 
geological works, which, though vouched for by the accredited mas- 
ters of the science, too often abound in errors of chemistry, physics, or 
natural history, of which a tyro in philosophy should feel ashamed. 
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WEDNESDAY EVENING, MABCH 9, 1869. 

Rev. Pbofessou Haughtov, P.T.C.D., P.R.S., President, in the Chair. 

The Minutes of last Meeting having been read, were approved of, and 
signed by the Chairman. 

Laurence Waldron, LL. D., M. P., Ballybrack, proposed by Dr. Ap- 
john, and seconded by Gilbert Sanders, Esq., was dechured duly elected. 

Jakes Apjohit, M. D., Professor of Chemistry in the University of 
Dublin, read a paper — 

ON IHB OCCUBBSNCE OF ELECTBIC CALAMINE AT THE SILVEB MINES, COTTNTY 

OF TIPPEEABY, 

Ik January last I received from Mr. M'Evoy Gartlan, a gentleman who 
has, I understand, some interest in the Mining Company of Ireland, a 
mineral substance for analysis, which turns out to be an ore weU known 
to mineralogists and chemists. It is, however, the first specimen having 
an Irish locality which has come under my observation ; and I do not 
find, in any book to which I have had access, mention made of its occur- 
rence in tlus country. Under these circumstances it has occurred to me 
that it would be desirable to have the fact of its having been found in 
Ireland put upon record, and, with the view of securing such object, 
there is probably no better'course to take than to bring what I know 
respecting it under the notice of the Geological Society. 

This mineral substance, as it reached me, occurred in loose rounded 
masses, having at first sight the appearance of an ochrey clay, A little 
ezaminationf however, showed that it was in the greater part a colour- 
less crystalline mineral, encompassed by and intermixed with hydrated 
peroxide of iron. Distinct crystals were not easily obtained, but a well- 
developed one, of moderate size, was finally picked out, which, when 
examined under the microscope, proved to be a trimetric prism, termi- 
nated by the faces of the two horizontal prisms characteristic of the 
fourth system. 

Prejwratory to its analysis a known weight of it, including not only 
the crystalline material, but the loose ochrey coating, was heated for 
some time at 212°, and found to lose 6*23 per cent of water. The dry 
residuum was then made the subject of experiment, and was found to 
include the following constituents: — 

Siliceous sand, 1*58 

Silex, which gelatinized, 19*72 

Oxide of zinc, 54*00 

Peroxide of iron, 16*30 

Water, 8*80 

Sulphide of lead, 0*60 

100*00 
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By separate experiments it was ascertained that the combined silez 
was associated exclusively with the zinc, for the loose red powder con- 
tained nothing but peroxide of iron and water. Such being the case, it 
seemed highly probable that the crystalline material was the ore of zinc, 
well known under the name of electric calamine, and this anticipation 
was converted into a certainty when, in discussing the analytic results, 
it was ascertained that for every atom of combined silex there were 
three atoms of oxide of zinc, and that the water found was almost 
exactly the quantity necessary for bringing the silicate of zinc and the 
peroxide of iron to the hydrated condition. In fact, the results already 
obtained may be made to assume the following form, viz. : — 

(Silex, 19-72 

(1) I Oxide of zinc, 54-00 

(Water, 5*79 

.ftv r Peroxide of iron, 15*30 

^^^ iWater, 3-01 

Sand, 1-58 

Sulphide of lead, 0-60 



100-00 



The results in group (1) correspond exactly to 2(3ZnO, SiO^) 
+ 3H0, the well-known formula for electric calamine ; and those in 
group (2) very nearly to 2Fe2 O3, 3H0, the formula of brown Hematite. 

As respects the precise locality in which this mineral is found, my 
information, I regret to say, is rather scanty, being derived solely from 
the foUowiDg passage in a letter which I received, on the 15 th of Ja- 
nuary, from Mr. Gartlan : — 

*' The portion of earth sent to you for analysis was taken from the 
bottom of an old shaft on the property of the General Mining Company 
for Ireland, at Silver Mines, in the county of Tipperary. This shaft had 
been sunk, some years ago, by former lessees of the mine, but was after- 
wards abandoned/' 

Should an ore such as that I have just described, containing 54 per 
cent, of oxide of zinc, equivalent to 43*33 per cent, of metal, be found 
in quantity in the Silver Mines, it would undoubtedly be a discovery of 
commercial importance. It is true, the electric cannot be smelted with 
the same facility as ordinary calamine, as the oxide of zinc does not ad- 
mit of being reduced while it is in union with the silex. This difficulty, 
however, may be easily overcome by the use of a proper amount of some 
strong base, such as lime, which will, at an elevated heat, set the oxide 
of zinc 6t3e, when this latter will, as usual, be deoxidized by the carbon. 
It is a curious fact, that this obvious modification of the smelting pro- 
cess, as usually practised, has not as yet come to be adopted on a great 
scale in either England, Belgium, Silesia, or Bleiberg, — the mixed ores, 
after having undergone a preliminary roasting, being still heated, with 
a view to their reduction, in contact with charcoal alone. The result. 
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howeyer, of such imperfect process is, that the loss of metal is enor- 
mous, amounting, according to Dumas, to 25, and, according to Millar, 
to 50 per cent A portion of this loss is, no doubt, due to the partial 
oxidation of the yapoiized metal, but the greater part must be referred' 
to the fEict that silicate of zinc is not reducible by charcoal unless a 
strong base be also present. 

I may, in conclusion, observe, that along with the electric calamine, 
and mixed with it, I received from Mr. Gartlan another substance, in- 
cluding a much smaller quantity of silicate of zinc, and a larger amount 
of the hydrated peroxide of iron, mixed with sulphide of lead — this lat- 
ter constituting about one-twentieth of the weight of the entire. This 
galena was examined for silver, and, according to a single experiment, 
very carefdUy made, it was found to be highly argentiferous, including 
about eighty ounces of silver to the ton. 

The President having left the Chair, it was taken by the Bev. Pro- 
fessor Galbraith. 

The Rev. Samttel HAuaHTOir, President, then read the following 
paper — 

OK THE FEL8PAB AIH) MICA OF THE OIlAiaTE OF CANTOV. 

The granite of the neighbourhood of Canton is composed of gray quartz, 
a light flesh-coloured or creamy- white felspar, in large crystsds, and a 
blade glossy mica (crystals f by ^ inch) imbedded in the felspar, and 
accompanied by quartz. 

The following analyses will show the chemical character of these 
minerals: — 

FeUpar of Canton Oranite. 

Per Cent Atoms. 

Silica, 64-48 . . . 1-433 



Alumina, 1912 . . . 0-3671^.^... 

Peroxide of iron, . . 0-56 . . . 0007/"^'* 

lime, 0-45 . . . 0-016 

Magnesiay trace \.n«^ftA 

Potash, 12-52 . . . 0-266^"^°^ 

Soda, 3-24 . . . 0104- 

Loss by ignition, • . 0-16 



'1 

, Vo-i 



100-53 

From ihe preceding analyses may be deduced-the following relation 
among the atoms of silica, peroxides, and protoxides : — 

SiHca, 1433 . . , 400 

Peroxides, 374 ... 1-04 

Protoxides, .... 386 .. . 1-08 

From which it is plain that this felspar is Orthoclase. 

JOIJEK. OEOL. SOC. DUB. — ^VOL. VHI. T 
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hovever, «f snch imperfect process is, that the loea of metal is enor- 
mous, omoimtmg, according to Domas, to 25, and, according toUillar, 
to 50 per cent A portion of this loas is, no doubt, due to the partial 
oxidation of the vaporized metal, but the greater part must be referred' 
to the fact that silicate of zino is not reducible by charcoal anless a 
strong base be also present 

I may, in conoIuBion, observe, that along with the electric calamine, 
tnd mixed with it, I received &om Ur. Giartlan another substance, in- 
eloding a much smaller quantity of silicate of idnc, and a lai^er amount 
of the hydrated peroxide of iron, mixed with sulphide of lead — this lat- 
Ut constituting about one-twentieth of the weight of the entire. This 
galena was examined for silver, and, according to a single experiment, 
very carefully made, it was found to be highly argentlid^ms, mclndlng 
about eighty ounces of silver to the ton. 

The President having left the Chair, it wu taken by Hia Bev. Pro- 
fessor Oalbraith. 

The B.EV. SiinnEL Hivohtov, Freodent, then read the following 
paper- 
OS THZ TSLSTJlM Am HICA OF JBX eUTITZ OF CIXTOT. 

Tbk granite of the neighbourhood of Canton is composed of gray qoartx, 
B light fleeh-coloored or creamy-white felspar, in large crystals, and a 
black glossy mica (crystals | by J inch) Hbf^'*f^ in the ^ispar, and 
accompanied by quarti. 

The following analyaes will ilunr the '*—■"—' character of ibem 

minerals: 

Rttftr ^ CmUm GrmiU. 

Bilica, 64-48 . . . 1433 

Alumina, 1»-18 , . , 0-M71- 

Peroxide of irmi, . , 0-M , . . (NWTJ 

Ijjne, 0-44 . . , (M>1«- 

IfagneM, tnee 1(km« 

Potadi, H S2 . . , (W66 V*^^^ 

Soda, 3-« . . . 0-10*-' 

leea I7 igjtttioa, . . 0-lA 



V0-S74 



: eJfawii^ i da ti— 
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The analysis of the black mica is as follows : — 

Black Mica of Canton Oranitc 

Percent 

Silica, 35-60 

Alumina, 20*80 . . . 0*400 

Peroxide of iron, . . 19*70 . . . 0*246 

Lime, 0*66 . . . 0020 

Magnesia, 4*46 . . . 0*223 

Protoxide of iron, . . 7-74 . . . 0*215 

Protoxide of manganese, 1*70 . . . 0*047 

Potash, 900 . . . 0191 

Soda, 010 . . . 0003 

Loss by ignition, . . 0*25 

99.81 
From the preceding we obtain, in atoms, — 

Atoms. 

.... 789 .. . 
646 • . 

• • . . Ov«7 ... 



Silica, . . 

Peroxides, 

Protoxides, 



. 0*789 
1 0*646 

0-699 



Oxygen Ratio. 
789 

646 
233 



} 



879 



from which may be deduced the following : — 

{ 26(3 RO) + 74 E« O } + 90 SiO», 



or, 



[^(3R0) + ?R«0»jsiO* 



These formulsB represent the analysis, and are sufficiently near to 
the formulse for the Lepidomclane of Soltmann, and of the black uniaxal 
micas of Donegal and Leinster, to render it probable that they all are 
varieties of the same mineral. To show their analogy and difference, 
the following comparison may be useful : — 





Atoms of 


Silica. 


Peroxide. 


Protoxide. 


Water. 


Lepidomelane, 

Black BTica of Ballyellin,* . . . 
Black Mica of Ballygihen,* . . . 
Black Mica of Canton, .... 


831 

790 

804 

'789 


669 
624 
647 
646 


651 
638 
615 
699 


66 
477 
433 
139 



* Qoart Joorn. GeoL Soc. London, vol. xv., p. 129. 
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Tke mineralogical foimuIsB of the four minerals are : — 
I. LepidomeUme : 

♦^CE'O'jjSiO''*. 



[mC""" 



n. Black Mica of Carhw : 
III. Blaeh Mica of Donegal : 



[i 



^(»EO)t^(»0-)]8iO-". 

lY. Black Mica of Canton : 

r26 
LlOO 



I— (3RO) + ^(E«0»)]8iO>* 



[i 



It appears to me that the preceding formnlsa, representing black 
micas from Enssia, Ireland, and China, balance aronnd a mean or aye- 
rage formula, which may be regarded as the type species of this mineral, 
viXi : — 

^(8EO)+^(E.O»)]siO.. 

This abstract or theoretical black mica probably exists only as an 
idea or conception in our minds, and may not have a concrete develop- 
ment in any place ; but it must be regarded as an essential constituent 
of the original granite formed in the astronomical epoch by the cooling 
of our globe. All our researches tend to proye that there is an original 
or type-granite, characteristic of the azoic epoch of the earth's histoiy, 
marked mineralogically by the 'presence of four important minerals : 

1. Quartz; 

2. OrthocLase felspar ; 
8. Black mica ; 

4. White mica ; 

and marked chemically by the abundance of potash and the absence of 
lime. 

Donations were announced, and thanks yoted to the donors. The 
Meeting then adjourned. 
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^fTr? 1 zf^erjJTz TTibLHs. :ii=ur SiiLcir^ Ciede^ dae ImieBtoiie becomes 
ly^^i: li:±«;v.:'r.inll7 izti is. ii« liakl *!t3i2eci3 Hke the TTpper Limestone 
cf C^tL'^'t ind KiZkcrLnj. :>it i: dip^ sccdh. leader some dark lunestones 
vhh h:t«7«nn;:i£rii bLi^k <cus, <ae2L » are boC known dsewhere in or 
©rer iLe Upper Tjrv^C'.oe. 

At Hf>irtL tharc are a fev beds, at Povlscaddeii Bar, which may be 
Tfdemd t/> the ly/ver limestooe shale group, but these are Tery thin, and 
do nf/t al vajn sL*w themselTes between the Cambrian rocks and the maa- 
nre gray limestones. On the shore sonth of Malahide, however, imme- 
diAtz-'Iy north of the- *' Velvet Strand," a mnch greater thickness of flaggy 
nhaly Mmt-nX/me is "ecn^ which, both lithologieilly and in fossil contents, 
in ytfiy like the Lower Limestone shale group, and it dips under a very 
(utnnuhnrh}tl/: thickness of limestone between it and Malahide. But then 
ih'in l/fWi'T Limestone shale appears to be far removed from the boundary 
of th'; formation, and if it be indeed the basal part of the Carboniferous 
fonnaiiori, it ih not easy to understand why it appears on the Malahide 
nhifrt't (rMjxcially oh it does not show itself in the interior of the country 
tifWunU which it ntrikes. There is little or no appearance either of these 
h('(\n iivcr the Old Ited Handstone of Donabate, tiiough they may exist 
tirirlfir Uio Hat land that Hurrounds it, 

TIh! firnt hv.iU that appear on the shore south of Ensh may possibly 
tiflong to thofto beds, and there is then an ascending section to be seen 
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along tiie shore past Bush up to Lough Shinny Bay. The rocks are so 
mnch affected by flexures and contortions, and occasionally hidden under 
sandy strands, that it is impossible to arrive at any accurate estimate of 
their thickness, but it is dear that it must be considerable, as much 
as a thousand feet at least Groups of black shale, as much as fifty or 
sixty feet in thickness, come in at one or two places over these Ime- 
stonesy and seem to be the highest visible beds. The rocks are not only 
wonderfully contorted about Lough Shinny, but are also faulted, the 
fiEiolts in one place having become the repositories of metallic ores, some 
of which were formerly extracted at the Lough Shinny lead mines. North 
of Lough Shinny the limestone beds along the shore dip gently to the 
north or towards their boundary, which in this case may be seen in the 
Gambro-Silurian rocks of Shennick's Island. It is nearly opposite that 
island that the great conglomerates occur in the limestone ; large and 
small, well-rounded lumps of slate, trap, and green grit, evidently de- 
rived from the Cambro-Silurian rocks, are here embedded in the lime- 
stone ; layers of sand and pebbles also occur in the limestones, and in some 
places to such an extent that the limestone becomes almost converted 
into a sandstone. Well-rounded lumps of limestone, which fix)m the 
crinoidal stems are evidently Carboniferous Limestone, also occur. Some 
of the blocks of Silurian grit are as big as a man's hand. 

Similar conglomerates also show themselves at the point of the shore 
east of Rush, r^^ularly interstratified with the limestones, and including 
blocks which near the little harbour of Bush may be seen to become as 
large as a man's body. Now at Bush there is a thickness of limestone 
helow the upper bed of these conglomerates, of certainly not less than 
one thousand feet If, then, those on the shore opposite Shennick's Island 
be on the same horizon, we should at first feel inclined to suppose that 
there must be a similar thickness below them there also, and there is 
nothing against such a supposition, except the fact that the conglomerates 
are there covered by other limestones, and that they all dip towards Shen- 
nick's Island, i. e. towards the boundary of the formation, retaining that 
dip as far as any beds are visible. If, therefore, there be that thickness 
and depth of limestone there, what are the circumstances that allow of 
the appearance of the Cambro-Silurian rocks of Shennick's Island at 
the sor&ce, within so short a distance as 600 or 700 yards? Are we to 
suppose a sudden bend up of the beds, of which there is no trace visible ? 
Are we to suppose a fault, or do the beds abut against an old Silurian 
diflf?* 

Proceeding from Skerries westward into the interior of the country, 
we find at Milverton and other places, as far as Flemingstown, county of 
Meath, the Carboniferous rocks every where dipping in the direction we 
should expect, namely, towards the south, or from their boundary, but 



* Mr. Hargrave, in a paper recently read before the Society, proposed to consider that 
the beds were inverted here, — a hypothesis which would, indeed, get rid of a difficulty in 
this particular locality, but leave Uie other difficulties alluded to in this paper stall unex- 
plained. 
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we are then met with another difficulty. About Milverton there are 
thick, massive, gray limestones, without any black shales, and some- 
what similar limestones may be seen at the Naul and Flemingstown, 
apparently occupying a distinct band of country, of a width of firom a 
quarter to half a mile between the Cambro<Silurian rocks and the uppar 
shaly parts of the Carboniferous Limestone. The dip is south at lo# 
angles, so that there is apparently a thickness of 600 or 700 feet of these 
pure limestones. 

Just about Bog of the Bing, however, there is a marshy flat of hardly 
a quarter of a mile in width ; north of this the ground is all Silurian, 
but south of it nothing is to be seen but Carboniferous black shale, and 
black shale makes the whole of the high ground, for two miles south of 
it, as far as the Nag*s Head. These shales seem to be in immediate con- 
tact with the Silurian rocks to the north of Bog in the Bing. What, then, 
has become of the thick group of pure gray limestone, which on each 
side of this locality forms a well-marked band of country between the 
Cambro-Silurian district and the Carboniferous black shales ? 

Mr. Dunoyer and I were engaged in endeavouring to solve this pro- 
blem in the early part of this year, and had formed one or two hyxwtheses 
to account for the facts, which we proposed to lay before the last meet- 
ing of the Society. The week before the meeting, however, he took 
me to a small quarry at the top of the hiU of Westown, a little south of 
the Naul. It so happened that I had been the preceding week in the 
Queen's County and Kilkenny, examining the lower Coal-measure shales 
of that district, and, therefore, had their peculiar Hthological characteiis- 
tics fresh in my eye, and I was instantly struck with fiie similarity of 
these black shales at Westown to those I had recently been observing to 
the southward. These shales are black, hard, and splintery, and lie in 
regular layers of one or two inches thick, so as to have a peculiarly 
** banded** appearance when viewed en masBe, They are generally iron- 
stained when weathered. Their peculiar character is constant over the 
northern part of the coimty of Cork, in the counties of Kerry, Limerick, 
Tipperar}% Kilkenny, Queen's County, and Carlow. Their appearance 
in a cutting or quarry is very distinct from that of any shales interstrati- 
fied with the limestone that I have seen ; and in the coxmties just men* 
tioned, where Coal-measure shales occur, no one familiar with those shales 
would do otherwise than class those seen at Westown as Coal-measure 
shales, unless good evidence could be shown to the contrary. 

In all the counties just mentioned these shales abound occasionally 
in small crushed Goniatites, and in shells belonging to the genera A viculo- 
pecten and Posidonomya. The same abimdance of these fossils is to be 
found at Westown and the neighbourhood, and some of the other places 
where these Coal-measure shales occur in the northern part of the county 
of Dublin.* • 



* Mr. W. H. Baily informs me that the fossils hitherto collected by us at Westown 
belong to the following species: — Goniatites erenittria and lAgteri(?)\ Avicylopectem 
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While, howeycr, I feel little or no hesitation in looking on these shales 
as being above all the heds of the Carboniferous Limestone and belonging 
to the group which we colour on the map of the Geological Survey as 
Coal-measures, I would, nevertheless, wish to record, in the most distinct 
maimer, my decided opinion, that no coal mil ever he found in them. The 
greatest thickness of ^ese lower Coal-measure shales, in the northern 
part of the county of Dublin, does not exceed 500 feet. Now in all the 
counties of the south of Ireland, where we have hitherto examined the 
Goal-measure group, we have found that there is a thickness of at least 
1000 or 1200 feet between the lowest little bed of coal and the top of the 
limestone, and that no workable beds of coal make their appearance in 
the coal-measures until the limestone is covered by at least 1400 or 1500 
feet of shales, &c. 

In the Castlecomer coal-field, the nearest to the county of Dublin, the 
thickness of about 1200 feet below the lowest coal is rougbly divisible 
into two sub-groups, of about 600 feet each, — ^the uppermost containing 
many beds of sandstone and flagstone, while the lower consiBts almost 
entirely of black shales. I believe the black shales of the county of 
Dublin to belong to this lower sub-group only, and that the Coal-measure 
group nowhere rises high enough to take in the flagstone series, much 
lees the still higher productive Coal-measures. 

On one side of the Nag's Head patch of Coal-measures there come in 
two or three beds of hard sandstone, as at the Ballyrickard quarry, south 
of Bog in the Bing. These, however, lie immediately above the upper* 
most bed of limestone, and mark the base of the Coal-measure group. 
As might be expected, they are entirely of local occurrence. 

The other places where these lower Coal-measure shales make their 
appearance are, one at Baldongan running out to Loughshinny, and 
0ome little patches which are visible on the shores, two in Loughshinny 
Bay, and one south of Drumanagh, and another south of the Qiant's Hill 
To the west they also cap a slightly elevated ground called Prospect Hill, 
and the Hill of G^arristown. 

If these be indeed the true Coal-measure shales, it follows that below 
their base is the Upper Limestone, and that, whatever may bo the sub- 
divisions into which it may be advisable to group the Carboniferous 
limestone of tha county of Dublin, we have the upper limit of it marked 
out for us by the basal boundary line of these shales. 

How far it may be possible to recognise the four subdivisions of, 
4, Upper Limestone ; 3, Calp, or Middle Limestone ; 2, Lower Lime- 
stone ; and 1, Lower Limestone shale, — ^which exist in other parts of 
Ireland, I am not yet prepared to determine. It is, however, pretty clear 
that in the county of Dublin any one of those subdivisions, or even the 
Coal-measures themselves, may form the local base of the Carboniferous 

papyraeeus and variabilU ; Pbndimomya Becheri ; and a small one like membranacea 
otWCay. 

Bendee these are tmdetennined species of the genera Lnnula-cardiom, Orthoceras, 
Dithyrocaria, Encrinites, and some stems and roots of plants. 
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gical circles. I mean Mr. Gk>sse'8 " Omphalos/' in which he assumes 
&at the Creator had a plan in the formation of the world, the parts of 
which were so related to each other in time, that one necessarily implied 
the others ; from which it follows, that at whatever epoch tlie world 
was made, it was necessarily made appearing older than it really was. 

From this singular speculation Mr. Gosse infers that the fossils and 
other evidences of the past history of the globe found in its crust might 
never have had a real, but only a Prochronie existence, the laws and 
order of succession in which were necessarily the same as if they had 
really lived. 

Mr. Gosse's book is, in truth, an attack on the foundations of human 
knowledge, and, therefore, to be regarded rather as a metaphysical than 
a geological speculation. The geologists who have noticed it have, in 
my opinion, committed a mistake in attempting to show that it is illo- 
gical in its argument, and would have disposed of it better had they left 
Mr. Gt)sse in quiet occupation of his barren logical field, the possession 
of which few would have sought to share with him. 

General Portlock has attempted to refute Mr. Gosse's cycles, by a 
system of cycloidal or cometary curves, forgetting that such curves, if 
represented by a mathematical equation, involve as rigorous and neces- 
sary a succession as the cycles devised by Mr. Gosse. 

This sudden and novel attack upon the science of Geology should 
have been met with different weapons by the geologists, who in this 
matter must be admitted to have shown more temper than logic, and 
more zeal than discretion. Such speculations as those of Mr. Gosse, or 
the equally strange theories developed in Mr. Miller's ** Testimony of 
the Rocks," and Mr. M*Causland*s ** Sermons in Stones," form a curious 
illustration of the errors into which the best educated minds may fall, 
while their popularity and acceptance with the non-geological portion 
of the public warn us to be slow to conclude hastily Qiat they are self- 
evident absurdities. We must trust to time, and the more extensive 
diffusion of sound geological knowledge, to disperse the fogs and mists 
that now surround all our speculations as to the origin of the globe, and 
at the same time we are bound, as geologists, not to set the example of 
indulging in speculations without sufficient evidence, and to take the 
most conscientious and scrupulous care that our premisses warrant our 
conclusions. If geologists ignore and treat as unnecessary to their pur- 
suits the exact methods and reasonings of other sciences, they cannot 
complain, if in return, the cxacter sciences rciuse to acknowledge the 
sisterhood of their wayward relative ; nor need they feel surprised if 
writers like Mr. Gosse, Mr. Miller, or Mr. M'Causland, with most imper- 
fect knowledge of geological methods and reasonings, should write 
books which appear to many more reasonable and probable than many 
geological works, which, though vouched for by the accredited mas- 
ters of the science, too often abound in errors of chemistry, physics, or 
natural history, of which a tyro in philosophy should feel ashamed. 
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WEDNESDAY EVENING, MABCH 9, 1869. 

Ret. Pbofessoji Haughtov, F.T.C.D., F.E.S., President, in the Chair. 

The Minutes of last Meeting having been read, were approved of, and 
signed by the Chairman. 

Laurence Waldron, LL. D., M. P., Ballybrack, proposed by Dr. Ap- 
john, and seconded by Qilbert Sanders, Esq., was dechured duly elected. 

Jakes Apjtohk, M. D., Professor of Chemistry in the University of 
Dublin, read a paper — 

ON THE OCCUBBENCE OF ELECTBIC CALAMINE AT THE SILVEB HI17ES, COTTNTY 

OF TIPPERAKY, 

Ik January last I received from Mr. M'Evoy Gartlan, a gentleman who 
has, I understand, some interest in the Mining Company of Ireland, a 
mineral substance for analysis, which turns out to be an ore weU known 
to mineralogists and chemists. It is, however, the first specimen having 
an Irish locality which has come under my observation ; and I do not 
find, in any book to which I have had access, mention made of its occur- 
rence in this country. Under these circumstances it has occurred to me 
that it would be desirable to have the fact of its having been found in 
Ireland put upon record, and, with the view of securing such object, 
there is probably no better course to take than to bring what I know 
respecting it under the notice of the Geological Society. 

This mineral substance, as it reached me, occurred in loose rounded 
masses, having at first sight the appearance of an ochrey clay. A little 
ezaminationf however, showed that it was in the greater part a colour- 
less crystalline mineral, encompassed by and intermixed with hydratcd 
peroxide of iron. Distinct crystals were not easily obtained, but a well- 
developed one, of moderate size, was finally picked out, which, when 
examined under the microscope, proved to be a trimetric prism, termi- 
nated by the faces of the two horizontal prisms characteristic of the 
fourth system. 

Preparatory to its analysis a known weight of it, including not only 
the crystalline material, but the loose ochrey coating, was heated for 
some time at 212°, and found to lose 6-23 per cent of water. The dry 
residuum was then made the subject of experiment, and was found to 
include the following constituents: — 

Siliceous sand, 1*58 

Silex, which gelatinized, 19-72 

Oxide of zinc, 54*00 

Peroxide of iron, 16-30 

Water, 880 

Sulphide of lead, 060 

10000 
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gical circles. I mean Mr. Oosse's " Omphalos/' in which he assumes 
&at the Creator had a plan in the formation of the world, the parts of 
which were so related to each other in time, that one necessarily implied 
the others ; from which it follows, that at whatever epoch tiie world 
was made, it was necessarily made appearing older than it really was. 

From this singular speculation Mr. Gosse infers that the fossils and 
other evidences of the past history of the glohe found in its crust might 
never have had a real, but only a Prochronio existence, the laws and 
order of succession in which were necessarily the same as if they had 
really lived. 

Mr. Gosse' s book is, in truth, an attack on the foundations of human 
knowledge, and, therefore, to be regarded rather as a metaphysical than 
a geological speculation. The geologists who have noticed it have, in 
my opinion, committed a mistake in attempting to show that it is illo- 
gical in its argument, and would have disposed of it better had they left 
Mr. Gt)sse in quiet occupation of his barren logical field, the possession 
of which few would have sought to share with him. 

General Portlock has attempted to refute Mr. Gosse' s cycles, by a 
system of cycloidal or cometary curves, forgetting that such curves, if 
represented by a mathematical equation, involve as rigorous and neces- 
sary a succession as the cycles devised by Mr. Gosse. 

This sudden and novel attack upon the science of Geology should 
have been met with different weapons by the geologists, who in this 
matter must be admitted to have shown more temper than logic, and 
more zeal than discretion. Such speculations as those of Mr. Gosse, or 
the equally strange theories developed in Mr. Miller's '* Testimony of 
the Eocks," and Mr. M^Causland's '* Sermons in Stones," form a curious 
illustration of the errors into which the best educated minds may fall, 
while their popularity and acceptance with the non-geological portion 
of the public warn us to be slow to conclude hastily that they are self- 
evident absurdities. We must trust to time, and the more extensive 
diffusion of soxmd geological knowledge, to disperse the fogs and mists 
that now surround all our speculations as to the origin of the globe, and 
at the same time we are bound, as geologists, not to set the example of 
indulging in speculations without sufficient evidence, and to take the 
most conscientious and scrupulous care that our premisses warrant our 
conclusions. If geologists ignore and treat as unnecessary to their pur- 
suits the exact methods and reasonings of other sciences, they cannot 
complain, if in return, the exacter sciences refuse to acknowledge the 
sisterhood of their wayward relative ; nor need they feel surpnsed if 
writers like Mr. Gosse, Mr. Miller, or Mr. M'Causland, with most imper- 
fect knowledge of geological methods and reasonings, should write 
books which appear to many more reasonable and probable than many 
geological works, which, though vouched for by the accredited mas- 
ters of the science, too often abound in errors of chemistry, physics, or 
natural history, of which a tyro in philosophy should feel ashamed. 
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WEDNESDAY EVENING, MARCH 9, 1859. 

Ret. Pbofessoh Haughton, F. T. C. D., F. B. S., President, in the Chair. 

The Minutes of last Meeting having been read, were approved of, and 
signed by the Chairman. 

Lanrence "Waldron, LL. D., M. P., Ballybrack, proposed by Dr. Ap- 
jobn, and seconded by Gilbert Sanders, Esq., was decliured diily elected. 

James Afjohk, M. D., Professor of Chemistry in the University of 
Dublin, read a paper — 

OK THE OCCUEESNCE OF ELECTBIC CALAHI^^E AT THE SILVEB MIKES, C0I7XTT 

OP TIPPEEAEY. 

Ik January last I received from Mr. M*Evoy Gartlan, a gentleman who 
has, I understand, some interest in the Mining Company of Ireland, a 
mineral substance for analysis, which turns out to be an ore well known 
to mineralogists and chemists. It is, however, the first specimen having 
an Irish locality which has come under my observation ; and I do not 
find, in any book to which I have had access, mention made of its occur- 
rence in this country. Under these circumstances it has occurred to me 
that it would be desirable to have the fact of its having been found in 
Ireland put upon record, and, with the view of securing such object, 
there is probably no better course to take than to bring what I know 
respecting it under the notice of the Geological Society. 

This mineral substance, as it reached me, occurred in loose rounded 
masses, having at first sight the appearance of an ochrey clay. A little 
examination, however, showed that it was in the greater part a colour- 
less crystalline mineral, encompassed by and intermixed with hydratcd 
peroxide of iron. Distinct crystals were not easily obtained, but a well- 
developed one, of moderate size, was finally picked out, which, when 
examined imder the microscope, proved to be a trimetric prism, termi- 
nated by the faces of the two horizontal prisms characteristic of the 
fourth system. 

Preparatory to its analysis a known weight of it, including not only 
the crystalline material, but the loose ochrey coating, was heated for 
some time at 212**, and found to lose 5*23 per cent of water. The dry 
residuum was then made the subject of experiment, and was found to 
include the following constituents: — 

Siliceous sand, 1-58 

Silex, which gelatinized, 19*72 

Oxide of zinc, 54*00 

Peroxide of iron, 15-30 

Water, 880 

Sulphide of lead, 060 

10000 
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By separate experiments it was ascertained that the combined silex 
was associated exclusively with the zinc, for the loose red powder con- 
tained nothing but peroxide of iron and water. Such being the case, it 
seemed highly probable that the crystalline material was the ore of zinc, 
well known under the name of electric calamine, and this anticipation 
was converted into a certainty when, in discussing the analytic results, 
it was ascertained that for every atom of combined silex there were 
three atoms of oxide of zinc, and that the water found was almost 
exactly the quantity necessary for bringing the siHcate of zinc and the 
peroxide of iron to the hydrated condition. In fact, the results already 
obtained may be made to assume the following form, viz. : — 

(Silex, 19-72 

(1) I Oxide of zinc, 54-00 

(Water, 579 

rrt\ r Peroxide of iron, 15-30 

^^^ (Water, 3-01 

Sand, 1-58 

Sulphide of lead, 0-60 



100-00 



The results in group (1) correspond exactly to 2(3ZnO, SiO,) 
+ SHO, the weU-known formula for electric calamine; and those in 
group (2) very nearly to 2Fe2 Os, 3H0, the formula of brown Hematite. 

As respects the precise locality in which this mineral is found, my 
information, I regret to say, is rather scanty, being derived solely from 
the folio wiDg passage in a letter which I received, on the 15th of Ja> 
nuary, from Mr. Gartlan : — 

** The portion of earth sent to you for analysis was taken from the 
bottom of an old shaft on the property of the Greneral Mining Company 
for Ireland, at Silver Mines, in the county of Tipperary. This shaft had 
been sunk, some years ago, by former lessees of the mine, but was after- 
wards abandoned." 

Should an ore such as that I have just described, containing 54 per 
cent, of oxide of zinc, equivalent to 43-33 per cent, of metal, be found 
in quantity in the Silver Mines, it would undoubtedly be a discovery of 
commercial importance. It is true, the electric cannot be smelted with 
the same facility as ordinary calamine, as the oxide of zinc does not ad- 
mit of being reduced while it is in union with the silex. This difficulty, 
however, may be easily overcome by the use of a proper amount of some 
strong base, such as lime, which will, at an elevated heat, set the oxide 
of zinc free, when this latter will, as usual, be deoxidized by the carbon. 
It is a curious feet, that this obvious modification of the smelting pro- 
cess, as usually practised, has not as yet come to be adopted on a great 
scale in either England, Belgiimi, Silesia, or Bleiberg, — the mixed ores, 
after having undergone a preliminary roasting, being still heated, with 
a view to their reduction, in contact with charcoal alone. The result. 
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however, of such imperfect process is, that the loss of metal is enor- 
mous, amounting, according to Dumas, to 25, and, according to Millar, 
to 50 per cent. A portion of this loss is, no doubt, due to the partial 
oxidation of the vaporized metal, but the greater part must be referred' 
to the fEust that silicate of zinc is not reducible by charcoal unless a 
strong base be also present 

I may, in conclusion, observe, that along with the electric calamine, 
and mixed with it, I received from Mr. Gartlan another substance, in> 
dading a much smaller quantity of silicate of zinc, and a larger amount 
of the hydrated peroxide of iron, mixed with sulphide of lead — this lat- 
ter constituting about one-twentieth of the weight of the entire. This 
galena was examined for silver, and, according to a single experiment, 
very carefully made, it was found to be highly argentiferous, including 
about eighty ounces of silver to the ton. 

The President having left the Chair, it was taken by the Rev. Pro- 
fessor Gkilbraith. 

The Eev. SjImxtel HjIUohton, President, then read the following 
paper — 

ON THE FELSPAJt AND HICA OF THE OBANITE OF CANTON. 

The granite of the neighbourhood of Canton is composed of gray quartz, 
a light flesh-coloured or creamy-white felspar, in large crystids, and a 
black glossy mica (crystals f by ^ inch) imbedded in the felspar, and 
accompanied by quartz. 

The following analyses will show the chemical character of these 
minerals: — 

Felspar of Canton Oranite. 

Per Cent. Atoms. 

Silica, 64*48 . . . 1*433 

Alumina, 1912 . . . 0*3671^.2^^ 



Peroxide of iron, . • 0*56 . . . 0*007 

Lime, 0*45 . . . 0016 

Magnesia, trace vn.QQA 

Potash, 12-52 . . . 0*266^"^^^ 

Soda, 3*24 . . . 0104- 

Loes by ignition, • • 0*16 






100*53 

Prom the preceding analyses may be deduced ihe following relation 
among the atoms of silica, peroxides, and protoxides : — 

Silica, 1433 . . . 400 

Peroxides, 374 ... 1*04 

Protoxides, .... 386 ... 1*08 

From which it is plain that this felspar is Orthoclase. 
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The analysis of the black mica is as follows : — 

Black Mica of Canton QraniU. 

Percent 

SiUca, 35-50 . 

Alumina, 2080 . 

Peroxide of iron, . . 19*70 . 

Lime, 0*56 . 

Magnesia, 4*46 

Protoxide of iron, . . 7*74 . 

Protoxide of manganese, 1*70 . 

Potash, 9 00 . 

Soda, ...... 0-10 . 

Loss by ignition, 0*25 

99.81 
From the preceding we obtain, in atoms, — 

AtoinSi 

.... 789 .. . 

I . . . D^O • • . 

• . * . 0«7«l ... 



. 0-789 
1 0-646 



0-400 
0-246 
0020^ 
0-223 I 

^'^^^ U-699 
0-047 f^^^^ 

0191 

0-003^ 



Silica, . . 

Peroxides, 

Protoxides, 



Oxygen Ralio. 

789 



646 
233 



} 



879 



from which may be deduced the following : — 

{ 26(3 RO) + 74 R« 0* } + 90 SiO*, 



or. 



ji(3RO) + |R»0»J8iO**. 

These formulsB represent the analysis, and are sufficiently near to 
the formulsB for the Lopidomelane of Soltmann, and of the black uniaxal 
micas of Donegal and Leinster, to render it probable that they all are 
varieties of the same mineral. To show their analogy and difference, 
the following comparison may be useful : — 





Atoms of 




Silica. 


Peroxide. 


Protoxide. 


Wator. 


LepidomeUme, 

Black Mica of BaUyellin,* . . . 
Black Mica of BaUjgihen, • . . . 
Black Biica of Canton, .... 


831 
790 
804 
789 


669 
624 
647 
646 


651 
638 
616 
699 


66 
477 
433 
139 



• Qaart Jonrn. GeoL Soc. London, vol. xv., p. 129. 
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Tke mineralogical fommlsB of the four minerals are : — 
I. Leptdomelane : 

n. Black Mica of Carhw : 

III. Blael Mica of Donegal : 

^(3BO) + ^(E.O.)]8iO.« 

lY. Black Mica of Canton : 



h 



[ 



l^<»*<»*^("*>]8iO"* 



It appears to me that the preceding formnlsB, representing black 
micas firom Enssia, Ireland, and China, balance around a mean or ave- 
rage formula, which may be regarded as the type species of this mineral, 

VLB. : — 



[: 



This abstract or theoretical black mica probably exists only as an 
idea or conception in our minds, and may not have a concrete develop- 
ment in any place ; but it must be regarded as an essential constituent 
of the original granite formed in the astronomical epoch by the cooling 
of our globe. All our researches tend to prove that there is an original 
or type-granite, characteristic of the azoic epoch of the earth's history, 
marked mineralogically by the presence of four important minerals : 

1. Quartz; 

2. Orthoclase felspar ; 

3. Black mica ; 

4. White mica ; 

and marked chemically by the abundance of potash and the absence of 
lime. 

Donations were announced, and thanks voted to the donors. The 
Meeting then adjourned. 
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GENERAL MEETING, WEDNESDAY, APRIL 13, 1869. 

Sib K GBiPFiTHy Babt., LL. D., in the Chair. 

The Minutes of laet Meeting having been read, were approved of, and 
i^gned by the Chairman. 

J. Beete Jtjkes, M. a., F. R. 8., read the following paper — 

ON THE OCCUBBEKCE OF SOICE ISOLATED PATCHE9 OF THE LOWEB C0AI.-1CEASUXS 
SHALES IN THE NOBTHEBN PABT OF THE COTTNTT OF DTTBLUT. 

I HAVE always felt great difficulty in understanding the Btructure and 
arrangement of the Carboniferous rocks of the county of Dublin. 

They are bounded on the south by Cambro-Silurian slates and Ora- 
nite ; about Howth they rest on Cambrian rocks ; while near Porfcrane 
and Skerries, and along iheir northern boundary, they have again Cambro- 
Silurian rocks around them. Old Red Sandstone shows itself near Do- 
nabate, between the Limestone and the Cambro-Silurian, and there is a 
small patch of Old Red on Lambay Island. Everywhere else that for- 
mation seems to be entirely wanting, and the Carboniferous rocks appear 
to rest directly on the rock below, whatever it may be. 

Along their southern margin the accumulation of drift is too great fi>r 
us to say exactly what are the relations of the rocks ; but, when first seen, 
the Carboniferous rocks, consisting of dark limestones with interstratified 
black shales, dip invariably south, or towards their boundary , and towards 
the granite hills which rise up from below them. 

Over a certain space, near Belgarde Castle, the limestone becomes 
both lithologically and in its fossil contents like the Upper Limestone 
of Carlow and Kilkenny, but it dips south under some dark limestones 
with interstratified black shales, such as are not known elsewhere in or 
over the Upper Limestone. 

At Howth there are a few beds, at Poulscadden Bay, which may be 
referred to the Lower Limestone shale group, but these are very thin, and 
do not always show themselves between the Cambrian rocks and the mas- 
sive gray limestones. On the shore south of Malahide, however, imme- 
diately north of the ** Velvet Strand," a much greater thickness of flaggy 
shaly limestone is seen, which, both lithologically and in fossil contents, 
is very like the Lower Limestone shale group, and it dips imder a veiy 
considerable thickness of limestone between it and Malahide. But then 
this Lower Limestone shale appears to be far removed from the boundary 
of the formation, and if it be indeed the basal part of the Carboniferous 
formation, it is not easy to understand why it appears on the Malahide 
shore, especially as it does not show itself in the interior of the country 
towards which it strikes. There is little or no appearance either of these 
beds over the Old Red Sandstone of Donabate, tiiough they may exist 
under the flat land that surrounds it. 

The first beds that appear on the shore south of Rush may possibly 
belong to those beds, and there is then an ascending section to be seen 
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along ihe shore past Bush up to Lough Shinny Bay. The rocks are so 
much affected by flexures and contortionBy and occasionally hidden under 
sandy strands, that it is impossible to arrive at any accurate estimate of 
their thickness, but it is clear that it must be considerable^ as much 
as a thousand feet at least Groups of black shale, as much as fifty or 
sixty feet in thickness, come in at one or two places over these lune- 
fltonesy and seem to be the highest visible beds. The rocks are not only 
wonderMly contorted about Lough Shinny, but are also faiilted, the 
feiults in one place having become the repositories of metallic ores, some 
of which were foimerly extracted at the Lough Shinny lead mines. Korth 
of Lough Shinny the limestone beds along the shore dip gently to the 
north or towards their boundary ^ which in this case may be seen in the 
Cambro-Silurian rocks of Shennick's Island. It is nearly opposite that 
island that the great conglomerates occur in the limestone ; large and 
small, well-rounded lumps of slate, trap, and green grit, evidently de- 
liyed £rom the Cambro-Silurian rocks, are here embedded in the lime- 
stone ; layers of sand and pebbles also occur in the limestones, and in some 
places to such an extent that the limestone becomes almost converted 
into a sandstone. Well-rounded lumps of limestone, which from the 
crinoidal stems are evidently Carboniferous Limestone, also occur. Some 
of the blocks of Silurian grit are as big as a man's hand. 

Similar conglomerates also show themselves at the point of the shore 
east of Bush, r^^arly interstratifled with the limestones, and including 
blocks which near the little harbour of Bush may be seen to become as 
large as a man's body. Kow at Bush there is a thickness of limestone 
below the upper bed of these conglomerates, of certainly not less than 
one thousand feet If, then, those on the shore opposite Shennick's Island 
be on the same horizon, we shoiild at first feel inclined to suppose that 
there must be a similar thickness below them there also, and there is 
nothing against such a supposition, except the feuit that the conglomerates 
are there covered by other limestones, and that they all dip towards Shen- 
nick*s Island, i. e. towards the boundary of the formation, retaining that 
dip as far as any beds are visible. If, therefore, there be that thickness 
and depth of limestone there, what are the circumstances that allow of 
the appearance of the Cambro-Silurian rocks of Shennick's Island at 
the su^&ce, within so short a distance as 600 or 700 yards? Are we to 
suppose a sudden bend up of the beds, of which there is no trace visible ? 
Are we to suppose a fault, or do the beds abut against an old Silurian 
cliff?* 

Proceeding firom Skerries westward into the interior of the country, 
we find at Milverton and other places, as far as Flemingstown, county of 
Heath, the Carboniferous rocks every where dipping in the direction we 
should expect, namely, towards the south, or from their boundary, but 



* Mr. Hargrave, in a paper recently read before the Society, proposed to consider that 
the beds were inverted here^ — a hypothesis which would, indeed, get rid of a difficulty in 
this particular locality, but leave the other difficulties alluded to in this paper still unex- 
plained. 
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we are then met with another difficulty. About Milyerton there are 
thick, massive, gray limestones, without any black shales, and some- 
what similar limestones may be seen at the Naul and Flemingstown, 
apparently occupying a distinct band of country, of a width of from a 
quarter to half a mile between the Cambro-Silurian rocks and the upper 
shaly parts of the Carboniferous Limestone. The dip is south at low 
angles, so that there is apparently a thickness of 600 or 700 feet of these 
pure limestones. 

Just about Bog of the Eing, however, there is a marshy flat of hardly 
a quarter of a mile in width ; north of this the ground is all Silurian, 
but south of it nothing is to be seen but Carboniferous black shale, and 
black shale makes the whole of the high ground, for two miles south of 
it, as far as the Nag's Head. These shales seem to be in immediate con- 
tact with the Silurian rocks to the north of Bog in the Bing. What, then, 
has become of the thick group of pure gray limestone, which on each 
side of this locality forms a well-marked band of country between the 
Cambro-Silurian district and the Carboniferous black shales ? 

Mr. Dunoyer and I were engaged in endeavouring to solve this pro- 
blem in the early part of this year, and had formed one or two hypotheses 
to account for the facts, which we proposed to lay before the last meet- 
ing of the Society. The week before the meeting, however, he took 
me to a small quarry at the top of the hill of Westown, a little south of 
the Naul. It so happened that I had been the preceding week in the 
Queen's County and Kilkenny, examining the lower Coal-measure shales 
of that district, and, therefore, had their peculiar lithological characteris- 
tics fresh in my eye, and I was instantly struck with Qie similarity of 
these black shales at Westown to those I had recently been observing to 
the southward. These shales are black, hard, and splintery, and lie in 
regular layers of one or two inches thick, so as to have a peculiarly 
" banded" appearance when viewed en masse. They are generally iron- 
stained when weathered. Their peculiar character is constant over the 
northern part of the county of Cork, in the counties of Kerry, Limerick, 
Tipperary, Kilkenny, Queen's County, and Carlow. Their appearance 
in a cutting or quarry is very distinct from that of any shales interstrati- 
fied with the limestone that I have seen ; and in the counties just men- 
tioned, where Coal-measure shales occur, no one familiar with those shales 
would do otherwise than class those seen at Westown as Coal-measure 
shales, unless good evidence could be shown to the contrary. 

In all the counties just mentioned these shales abound occasionally 
in small crushed Goniatites, and in shells belonging to the genera A viculo- 
pecten and Posidonomya. The same abundance of these fossils is to be 
foimd at Westown and the neighbourhood, and some of the other places 
where these Coal-measure shales occur in the northern part of the county 
of Dublin.* » 



* Mr. W. H. Baily informs me that the fossils hitherto collected by us at Westown 
belong to the following species: — Goniaiiies erenittria and JAtteri(?)\ Avieulopeeten 
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Wbiley howeyer, I feel little or no hesitation in looking on these shales 
as being above all the beds of the Carboniferous Limestone and belonging 
to the group which we colour on the map of the Geological Survey as 
Coal-measures, I would, nevertheless, wish to record, in the most distinct 
manner, my decided opinion, that no eoal will ever he found in them. The 
greatest thickness of these lower Coal-measure shales, in the northern 
part of the county of Dublin, does not exceed 500 feet. Now in all the 
counties of the south of Ireland, where we have hitherto examined the 
Goal-measure group, we have foimd that there is a thickness of at least 
1000 or 1200 feet between the lowest little bed of coal and the top of the 
limestone, and that no workable beds of coal make their appearance in 
the coal-measures until the limestone is covered by at least 1400 or 1500 
fidet of shales, &c. 

In the Castlecomer coal-field, the nearest to the county of Dublin, the 
thickness of about 1200 feet below the lowest coal is roughly divisible 
into two sub-groups, of about 600 feet each, — the uppermost containing 
many beds of sandstone and flagstone, while the lower consists almost 
entirely of black shales. I believe the black shales of the county of 
Dublin to belong to this lower sub-group only, and that the Coal-measure 
group nowhere rises high enough to take in the flagstone series, much 
leflB the still higher productive Coal-measures. 

On one side of the Kag's Head patch of Coal-measures there come in 
two or three beds of hard sandstone, as at the Ballyrickard quarry, south 
of Bog in the Eing. These, however, lie imme(Uately above the upper- 
most bed of limestone, and mark the base of the Coal-measure group. 
As might be expected, they are entirely of local occurrence. 

The other places where these lower Coal-measure shales make their 
appearance are, one at Baldongan running out to Loughshinny, and 
0ome little patdies which are visible on the shores, two in Loughshinny 
Bay, and one south of Drumanagh, and another south of the Giant's HilL 
To the west they also cap a slightly elevated ground called Prospect Hill, 
and the Hill of Gkuristown. 

If these be indeed the true Coal-measure shales, it follows that below 
their base is the ITpper Limestone, and that, whatever may be the sub- 
divisions into which it may be advisable to group the Carboniferous 
limestone of tha county of Dublin, we have the upper limit of it marked 
out for us by the basal boundary line of these shales. 

How far it may be possible to recognise the four subdivisions of, 
4, ITpper Limestone ; 3, Calp, or Middle Limestone ; 2, Lower Lime- 
stone; and 1, Lower Limestone shale, — which exist in other parts of 
Ireland, I am not yet prepared to determine. It is, however, pretty clear 
that in the county of Dublin any one of those subdivisions, or even the 
Coal-measures themselves, may form the local base of the Carboniferous 



papyraeeuM and variabilii ; Pondonomya Becheri ; and a small one like membranacea 
ofWCay. 

Besides these are undetermined species of the genera Lmmla-cardiam, Orthoceras, 
Dithyrocaris, Eocrinitea, and some stems and roots of plants. 
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series ; or, in other words, may rest directly on the Cambro-Silnriaii, 
Cambrian, or Granite rocks, without the interposition of any of the 
other members of the Carboniferous group, which are to be found be- 
neath them in other places. 

We must, I think, seek for the explanation of this circumstance in the 
fact of the entire unconformability of the Carboniferous formation, taken 
as a whole, to the Lower Palceozoic formations, and in the overlap of 
the different members or subdivisions of the Carboniferous series among 
themselves. 

The history of the deposition of the Carboniferous tocks of the 
county of Dublin was, probably, something like the following : — 

In the first place, there was probably a dry land formed of the Ora- 
nite mountains of Dublin, the Cambrian rocks of Howth, and the Cam- 
bro-Silurians which now show themselves at Fortrane, at Lambay, and in 
the Balbriggan country. There was probably a broad valley between 
the Granite mountains on the south and the Cambro-Silarian hiUs on the 
north, with, perhaps, a connecting ridge now marked by Howth HiU 
and Lambay Island. 

This land then commenced to be depressed, so that part of tilie lower 
central region sank beneath the sea. On the beach of Uiis sea were de- 
posited patches of sand and gravel, now forming the Old Bed Sandstone 
of Donabate and Lambay Island. 

This depression continued gradually, and sheet after sheet of lime- 
stone was formed at the bottom of the sea, which, as the land sank, 
ever spread wider and wider over it, and caused its deposits likewise to 
spread wider and wider over those which lay below. 

The original land having been hilly and irregular, it would follow 
that the hills, as it sank, would be first made into promontories, then into 
islands and islets, and, at last, into mere rocks, until eventually they 
sank out of sight, and were buried under the ever-enlarging sheets of 
Carboniferous Limestone. Each of these islets and rocks, however, 
would, before being finally buried, be much battered and wasted by the 
waters of the sea, and become a local centre for the diffusion of shingle, 
sand, or mud ; while large, rounded, or angular blocks would be strewed 
around it, or even, perhaps, washed and rolled along the sea bottom for 
some distance from it. The Cambro-Silurian rocks, especially, being 
themselves made so largely of black or dark clay-slate, would by their 
waste often muddy all the sea around them. "We should, therefore, 
expect that near these shores the limestone would be throughout much 
more dark and earthy, and more characterized by the occurrence of 
black shales than in other places where the sea was more open, and far- 
ther removed from the washing of the land. 

Finally, as the depression continued, and circumstances became im- 
favourable for the formation of calcareous matter, the Coal-measure 
shales and sandstones would spread over all the previously formed lime- 
stones, and even far beyond them, on to the hitherto uncovered ground 
of Cambro-Silurian, or any other rock. 

I believe, indeed, that at the close of the Coal-measure period, the 
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whole of the south of Ireland, from the connty of Dablin to Ketry and 
Cork, was one vast plain of Coal-meuureB (still, perhaps, belowater), 
with none but the vray loftiest peaks of what are now the Dublin, 
Wicklow, and Wexford mountains, uncovered by those Coal-meaaures. 

Fig. I. will represent this condition of the rocks of the county of 
Dablin. 

AAer this time there commenced a period of disturbance, elevation, 
and denudation, so that the rocks became Tariously bent and broken, 
and very largely denuded ; and this process was continued, and, per- 
haps, renewed and extended, from time to time, during subseqaent 
geoli^cal periods, nntil eventually the present surface of the ground 
was prodarad, and the rocks loft somewhat in the position represented 
in Fig. 2, which is intended as a rough sketch of a north and south sec- 
tion thr<n]gh the ooont^ of Dublin, from the Granite hills of the south 
to the Cambn>-8ilarian district in the north. 



-f.jj 
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I d. Carbon Iftroiu UmMbmc 

v, vyHBonr-iiunnul. e. Lower Cod-meuBTS ihalM. 

e, Old Bed SuidstoDa. | G, Onnlte. 

Sir B. Griffith requested to be allowed to leave the Chair, which waa 
then taken by Dr. Wright. 

Sir fi. Gnffith then made some remarks on the paper, in which he 
diaaented from some of the conclusions of Hr. Jukee. 

Ur. Kelly also made some obserrationa. 



W. H. BiiLT, F. G. 8., read a Paper— 



The genus Chiton, established by Linnieas in 1756 to include a small 
number of recent species, which has now increased to more than 200, 

JOOUr. 8B0L. SOC. Dirfl. — TOL. TDL 
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was not BO extensively represented in a fossil state, there being np to 
the present time only 39 fossil species recorded, a few of which are 
doubtfully referred to this family. . Bemains of this class are therefore 
comparatively rare, especially in the older formations of the British 
islands, and it is somewhat remarkable that Ireland should have far- 
nished the two only examples met with in the United Ejngdom from 
the most ancient Palaeozoic deposits, viz., the Selminthochiton Griffithii 
described by Mr. Salter in Sir R. Griffith's' " Silurian Fossils of Ireland," 
and the species I am about to describe, which was procured from the 
Carboniferous Limestone of Lisbane, county of Limerick. 

The greater proportion of recorded species are from foreign strata; 
of these, seven are said to occur in Devonian, and eight in Carboniferous 
formations. The Permian deposits have been the most prolific in Eng- 
land, having yielded five or six species, which are described by Messrs. 
Xing, Howse, and Kirkby. A doubtful species is said to occur in the 
Bunter Sandstone of Grermany ; two species only have been recorded 
from strata of the secondary epoch : one from the middle lias of Thion- 
ville ; the other from the great Oolite of Langrune. Two species only 
are mentioned as occurring in foreign strata, of Lower Tertiary, or 
Eocene age ; whilst ten have been found in Upper Tertiary deposits, of 
which five have been described from the Englii^ crag, and four others 
from foreign strata. 

The sub-genus Helminthochiton was establishedby Mr. Salter* in 1846* 
to include the interesting Silurian Chiton from Cong, county of Galway, 
before alluded to, described by him, from, the collection of Sir R. Griffith, 
and figured in the Addenda to his Synopsis of the Silurian Possils of Ire- 
land (p. 71, PI. v., Fig. 5), This, with some elongated forms of Carboni- 
ferous Chitons, to which our fossil is closely related, he groups under 
severtil sections, according to the form of the plates. 

The following is a description of the species which is the immediate 
subject of this communication. 

Family. — CinT0Nii)iB. 

Chiton Thomondiensis {Baily) (Plate IV., Fig. 2, a-c). 

Shell elongated. Plates subquadrate and very thick, broader than 

long, having a median elevation, or prominent ridge, with an acumi- 

■ nated apex ; surface concentrically striated by lines of growth, which 

* Professor De Koninck, celebrated for his knowledge of fossils from the Carboaife- 
rous formation, and an acknowledged authority on this class of fossil animals, is, how- 
ever, of opinion that it does not differ by any essential character from the ordinary Chitons, 
and, therefore, does not adopt this generic name, which, he thinks, coald only serve to 
denote a section of the genus Chiton. — " Observations on Two New Species of Silurian 
Chitons," " Bulletins de TAcademi^ Royale des Sciences, &c, de Belgiques," SS""* 
annee, 2»«ser., tome iii., 1857. By M. L. De Koninck, M. D., Professor of Chemistry and 
Palaeontology in the University of Liege. 

See also a paper by Mr. Salter on Fossil Chitons in " Proceedings of the Geological 
Society of London," vol. iii., part 1, Jane 17, 1846. 
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become broken intogrannlatioiiB on each side of the central ridge, about 
ten fidnt radiating Hnes proceeding from the apex to the posterior mar- 
gin ; apophyses widely separated. 

Dimauunu oflaryeai FtaU, 

Breadth, l^inch. 

Height, ^ „ 

Thicknetfl, \ „ 

Medium Plate. 

Breadth, l^ioch. 

Height, 8i-16th8. 

SmaHeet Plate. 

Breadth, -^hich. 

Height, tfe „ 

Four detached intermediate plates of this magnificent fossil Chiton, 
with two fragments of what appears to be the tmder surface of its very 
thick shell, showing markings for the attachment of muscles, were 
found by Mr. G. Galvin, one of the fossil collectors of the Geological 
Survey, in the Carboniferous Limestone of Lisbane, county of Limerick«* 
These plates are larger than those of any described species, and must 
have belonged to a shell of between five and six inches long (see resto- 
ration. Fig. 2, c). Two of the plates are in beautiful preservation, their 
surfaces being ornamented with longitudinal and concentric striations, 
which are also partly granulated. The largest of the plates, from the 
incrustations on its surface, and the strong imbricated appearance caused 
by the lines of growth, probably belonged to a very old specimen ; ano- 
ther large plate (nearly smooth) shows the great thickness of its frac- 
tured shell, which in one part is the seventh of an inch thick; a cast of 
its imder surface exhibitii^ a deep excavation for muscular attachment. 

This species is allied to the Chiton gemmatuB of De Koninck, from 
the Carboniferous Limestone of Yis^, being intermediate in form to that 
and Chiton priseus {MUnster), from the Carboniferoos Limestone of 
Toumay, and Devonian of Villmar ; it is, however, I think, sufficiently 
distinct in' character to constitute it a new species ; I have, therefore, 
named it C. ThamandtensiSf from the county of Limerick, in which it 
was foimd, having anciently formed a part of the province of Thomond. 

The discovery of a fossil Chiton in the Carboniferous Limestone of 
Ireland, so closely allied to those found in Belgium, is an interesting 
fact confirmatory of Professor De Koninck' s observations on the Distri- 
bution of Carboniferous fossils, more especially as it is associated with 
Euomphalua IHoni/sn, and other characteristic fossils undistinguishable 
from identical species, procured from the Carboniferous Limestone of 
Vis^. 

The following is a list of all the species of fossil Chiton at present 
known, frx)m the oldest formation in which theirremains have been found, 
up to the most recent fossiliferous deposit : — 

• I have since met ¥ritb thia spedes in a cutting at Rathkeale, on the Limerick and 
Foynet Railway. 



M 



Conadered by De 
Koninck to be om 
QMciet. 
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Zaw&r Silurian. 
39. Chiton (Helminthoohiton) Grifithii {SalUr). Cong, Co. Galway. 

Ujpper Silurian. 

88. Chiton Wrightianns (De Konincls). Dudley. 
37. „ GrayanuB {De Koninck). Dudley. 

Middle Devonian. 

86. Chiton saggittalis {O. A-F. Sandherger). Yillmar, Ifasaau. 
rcomigatas {O.^K Sandherger). Villmar, ^ 
I Kassau. 
35. y, < cordifonnis (G. Sandherger). 

I priscus ( G. Sandherger, non MUnster f) 
i^SandbeigianuB {De Bhyohholt), 
84. ,y fasciatus {Q. Sandherger) from Bronn's In- 
dex FalseontologicuB. 
33. „ snbgranosuB {O. Sandherger) from Bronn's f Not included in De 

Index FalsdontologicuB. ( Kooinck'e list. 

32. ,, (n. s.) Plymouth (collection of Geological 
Survey, London). 

Upper Devonian. 

31. Chiton tumiduB (Dtf jfbn.). Grand. 

30. ,, IsBvigatuB {Fr. Ad. Boemer). Grand. 

Carhoniferous Limestone^ 

29. Chiton concentricus {De Xbn.) Vis^. 

^gemmatuB {De Fhn.). Vis^. 

„ yar.Mo8ensiB(2)^jRAy.). Belgium. 
28. „ i „ viBeticola(i)tf-ftAy.). Belgium. S^ Koninck to be one 

I „ legiacuB {De Ehf/,), Belgium. [ "pecies. 

l^ „ eburonicuB(2>tfJS%.). Belgium. J 
27. „ „ priscus {Miinster). Toumay. 

26. „ nervicanus {De Rhy.). Toumay. 
25. „ Turnacianu8(i)tf-ft%.). Tournay. 
24. „ mempiscus {Ve Ehy.), Toumay. 

23. „ Thomondiensis {Daily). Lisbane, andBathkeale, Co.Limerick. 
22. „ (Chitonellus) cordifer {De JTon.). Toumay. 

Permian. 

21. Chiton Loftusianus {King), Durham. 
20. „ Howseanus (Kirkhy). Durham, 
19. „ ? cordatus {Kirkhy). Durham. 
18. „ Hancockianus (Kirhby). Durham. 
17. „ distortus (Kirkhy). Durham. 
16. yy antiquus (JJot^^^). Durham. 

Trias. 
15. Chiton ? Cottai {Oeinitz). Bunter Sandstone. 



Conddered by De 
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ZtiflW. 

14. Chiton Deahayesii {T&r^uem). Thionyille. 

Oreat Oolite* 
18. Chiton Eoninckii {Eudes Deshngehcmps), Langrone. 

Lower Tertiary ^ or Eocene, 

12. Chiton antiqnuB ? {Conrad), Alabama, N. America. 
11. „ Grignonensis {Deshayes). Grignon, France. 

Upper Tertiary. 

10. Chiton transenna (Lea), Yirgima, N. America. 

9. „ sabcajetanuB Poli {ex fide ly Orb.), Turin, 

g ( miocenuB {Miehelottt), Turin. 

*' 1 8ubappeninu8((7tfn^ratVw). Turin. 

7. „ strigUlatus ( JTood). * * C. Crag," Sutton. 

6. „ tenuisculptuB ( Wood), *' C. Crag," Sutton. 

5. „ arcuarius ( Wood). " C. Crag," Sutton. 

4. „ angulosus ( Wood). " C. Crag," Sutton. 

3. „ Bissoi {Payrandean). " C. Crag," Sutton 

2. „ fescicularis {Zinnaus). Sicily, Sutton. 

1. „ siculuB {Gray), Sicily. 

M. Alphoitse Oaoes, M.R.LA., read the following Paper : — 

A2f ALYSI8 ABD OBSEBYATJOITS ON SOME 8EDIXXNTABT BOCKS FBOM THE CAPE 
OF GOOD HOPE, HAYDVO THE APPEABAKCB OF SEBPEKTIirE. 

The two specimens which have been the subject of the following inves- 
ligations form part of a collection made by Mr. Andrew Wyly at the 
Cape of Gk)od Hope, and which has been sent by him as an illustration 
of his excellent Eeport upon the mineral and geological structure of 
South Namaqualand, and \he adjoining mineral districts. 

In this collection there are two varieties of rocks, presenting the ap- 
pearance of Serpentine ; and, as they scarcely differ in their chemical 
composition, I will merely give the description and analysis of one of 
them. 

These rocks may be considered as belonging to that class of com- 
pounds called by such various names as Agalmatolite or Pagodite, Dy- 
sintribite, Parophite, &c., but which are in most cases nothing else than 
indurated clays, derived from the decomposition of felspathic or tra- 
chitic rocks. 

The densities of the two specimens examined were 2*867 and 2*862, 
which nearly coincide with that given by Dufrenoy for Pagodite, which 
is 2-816. Li composition they cBffer from that mineral; not, however, 
more than might be expected in the case of substances classified toge- 
ther for their general features, but derived from the chemical decompo- 
sition and medianical alterations of various rocks. 

I may describe the mineral having the density 2*867, as above 
stated, as an indurated clay, with a fine unctaous texture, being easily 
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worked and cut ; its colour, seen in mass, is of a dull green, and aoquizes, 
when polished, a dark green colour, having golden-like spangles of mica 
disseminated through the mass ; cut into thin plates, it becomes highly 
translucent, and acquires, when plunged into water, a beautLful leek- 
green colour. 

The powder of the mineral, kneaded with water, possesses the plasti- 
city of common clay, and can be fashioned in the same manner. It is 
partially affected by hydrochloric acid; the residue of clay left after the 
action of the acid is of a great tenuity, and, when diluted and stirred up 
in water, it is kept in a state of suspension for a long time. The first 
particles of clay deposited are accompanied by some minute debris of 
felspar, only recognisable with a lens. 

The following is the analysis of the rock : — 

Silica, by difference, • 58*115 

Alumina, 26*102 

Iron, calculated as Fea,03, 8*593 

Lime, 0*259 

Magnesia, 0*248 

Potash, . • 3*665 

Soda, 0*345 

Water, 2*673 



100*000 

This analysis, as well as the mechanical examination of the mineral, 
leaves no doubt about its nature. It is evident that such rocks must pre- 
sent, also, very variable appearances, according to the circumstances of 
their deposition. I could refer to many analyses of impure KaoUn, 
Lithomarges, &c., which, although very dissimilar in physical appear- 
ance from many of the above-named rocks, have, nevertheless, a similar 
chemical composition. 

In reference to these indurated clays, some of them, as the Paro- 
phitc of Hunt, may be also derived from altered clay slates. 

With the exception of Pagodite, which may be considered as a tyi)e, 
and which possesses a very distinct character, I do not see the advantage 
of distinguishing by new names products of such a similar nature as the 
rocks to which I have referred. 

Mr. Jukes exhibited and explained a Diagram illustrative of the sub- 
division and expaDsion of the thick Coal of South Staffordshire. 

Donations were announced, and thanks voted to the donors. The 
Meeting then adjourned. 

GENERAL MEETING, WEDNESDAY EVENING, MAY 11, 1869. 

Rev. Pbofessok Haughton, F. T. CD., F. R. S., President, in the Chair. 

The Minutes of last Meeting having been read, were approved of, and 
signed by the Chairman. 

The following gentlemen were declared duly elected as Ordinary 
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Members : — 1. Michael J. O'Grady, Esq., 35, Blessington-street, pro- 
posed by G. M'Dowell, F. T. C. D., and seconded by the Rev. Professor 
Galbraith; 2. W. R. Wilde, M. R. I. A., 1, Merrion-square, North, pro- 
posed by the Rev. Professor Galbraith, and seconded by Dr. Apjohn. 

8iB RiCHABB Gbiffith, Bart., LL.D., &c., &c., read the following 
Paper: — 

KOnCE OP AK ADDITIONAL PEEMIAN LOCALITY IK THE COTOTTY OP TYEONE. 

The value of every local observation indicating the existence of any 
geological formation in a district or country, becomes increased in pro- 
portion to the infrequency with which opportimities of making it are 
presented, as, besides supplying a link in the general sequence, we are 
enabled by additional observation to infer in a certain degree the former 
continuity of such formation, as well as the probable amount of removal 
to which it has at some period been subject With this view I am in- 
duced to bring forward a notification of the occurrence of some Permian 
strata which have not hitherto been recorded in Ireland, and, as our 
knowledge of the locality referred to is derived from a shaft lately made 
in search of coal, I am tiie more anxious to preserve a memento of the 
feet, owing to the comparative rarity with which such occasions of in- 
creasing our store of observations are afforded. 

The fossils contained in the magnesian limestone rocks of Cultra, 
near Hollywood, in the county of Down, appeared to me to present a 
character so peculiar, that I submitted them, many years ago, to Pro- 
fessor M'Coy for examination, but, in consetfuence of some failure in 
their identification, the classification of these strata became a matter of 
some difficulty ; and though it is true that their magnesian character 
has been recognised since the year 1 835, as well as their similarity in 
lithologicjal structure to the equivalent strata of Sunderland, it has only 
been since the year 1855 that they have been satisfactorily determined 
to belong to the lower New Red or Permian series, as will be seen upon 
reference to Professor King's paper, printed in our Journal, voL vii., 
p. 67. 

In the last edition of my Geological Map of Ireland an attempt has 
been made to subdivide the Il^ew Red Sandstone into an upper and 
lower series, but the data necessary for the purpose in my possession at 
the time was of too limited a character to effect more than an approxi- 
mate subdivision, which, I trust, may, at all events, possess a suggestive 
value. In the paper before referred to, Mr. King has pointed out the 
circumstance of the yellowish limestone beds of Cultra being iden- 
tified with those of Tidlyconnell, in the neighbourhood of Artrea, in the 
county of Tyrone, and upon an examination of the fossils he has decided 
that both are undoubtedly referable to the true Permian formation as 
existing in the north of England, and elsewhere. It is so far satisfac- 
tory to possess the means of inferring the former continuation of these 
Permian rocks in a direct line for a distance of thirty-six miles from 
Cultra to Tullyconnell ; but as in both localities we find the locks ex- 
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posed only in two small qiiames, it seemed deeirable to obeeire its oe- 
currence at other points, in order that we might form some probable 
idea as to its superficial extent, and it is information in reference to 
this that I wonld in the present communication endeavour to supply. 

In the townland of Templereagh, immediately adjoining the An- 
naghone coal-field, which I formerly described as resting conformably 
in a basin of carboniferous limestone, having the beds of the New Bed 
Sandstone unconformably overlying, a trisd shaft has recently been 
sunk in search of coal, at a short distance south of the former woik* 
ings, and south-east of the Templereagh corn-mill. By this trial, as &r 
as it has gone, we are made acquainted with the following section, in 
descending order, for a distance of upwards of forty-five yards : — 

1. 18 yards of blue day or marl. 

2. 5 feet of yellowish magnesian limestone^ with cavities 

occasionally enclosing quartz. 

3. 1 foot of red sandstone. 

4. 3 yards of magnesian limestone, similar to Na 2, but of a 

reddish-yoUow ; also with cavities. 

5. 2 inches of a hard parting. 

6. 15 yards of soft brick red sandstone, with occasional alter- 

nating partings of soft red sandstone and gray skty 
sandstone. 

Upon continuing the trial about a yard ftirther, the rock changed, 
but in consequence of the walls of the shaft (continued by boring) having 
given way some five yards higher up, or forty yards ttom the sur&ce, 
it was abandoned, and another commenced on the rise of the dip, a little 
nearer to the bridge, north-west of the former, which is being still car- 
ried on. 

In a section of the district which I published in the year 1829, ex- 
tending from Tullyconnell on the north through the over-lying chalk 
and basalt of Stevenson's Dowery, and thence southward to the Carbo- 
niferous Limestone coimtry of DrumaguUion, I have represented the New 
Bed Sandstone formation, resting unconformably on the coal-measures, 
as well as on the subjacent limestone beds, and dipping from them to 
the south, — a view which I find borne out by the sinking lately in ope- 
ration, as the Permian strata dip to the south of east, at an angle of 
about 20°, while the coal-measures are found resting in a synclinal de- 
pression of the limestone, the dip being due north and south, at angles 
varying from 40° to 80° It is not my present intention to enter into a 
detail of the geological structure of the country, but' I may observe that 
the Permian rock lately found may possibly be an isolated outlier, as, in 
a former trial which I made for coal near the old ruin to the south-east, 
I succeeded in obtaining Carboniferous Limestone, which may conse- 
quently surround the Annaghone coal-basin and overlying Penman 
strata, both being intercepted by it from the main Triassic district 
lying to the south and east. 

Li the determination of the strata under consideration, it is to be re- 
gretted, that, so far, they appear to be non-fossiliferous, and, in conse- 
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qnenoey we aie obliged to forego the valuable aid which Buoh means of 
identification would afford ; but if their lithological similarity to the tin- 
donbted Permian rocks, as at present defined, be taken into account, to- 
gether with their equivalent geological position, and identity in chemi- 
oal ooDstitation, I think a case of sufficient certainty will have been 
established, by which to arrive at a definite conclusion in reference to 
tbeir place in the general series. 

The first of these characters, namely, their lithological similarity to 
the Cultra and Tullyconnell rocks, appeared to me to be so striking 
that, upon ascertaining their relative position, I entertained no doubt in 
regard to the series with which they should be associated ; but, with 
a view of neglecting no available means of confirming my opinion, I 
had recourse to the assistance of our distinguished fellow-member, M . 
A^khonse Gages, the result of whose chemical examination of the sped- 
mens has justified the anticipation I had formed. M. Grages found that 
the principal constituent of the rock marked No. 2 in the above section 
oenmsted of a true magnesian limestone soluble in acid, and, accordmg to 
the ingenious method of examining rocks which he has lately brought 
under our notice, affording, as I cannot omit to say, such valuable and 
ready information relative to the particulars chiefiy required by the geo- 
logbty M. Gages further found that the insoluble residue was composed 
of day and sand, coloured yellowish by means of oxide of iron and traces 
of manganese. The specimen marked No. 4 differed from the former only 
in depositing a mud of a browner colour, owing to the presence of a 
larger proportion of oxide of iron. 

In regard to the origin of these limestones M. Gages offers the opi- 
nion that the grains of sand contained in the specimens were probably 
derived from tiie removal of transparent quartz existing in rocks pre- 
viously consolidated, and those grains, held in suspension, being subse- 
quentiy deposited with the intermixture of clay and oxide of iron, be- 
oame cemented in the mass of the limestone by the precipitated carbo- 
nates of lime and magnesia. I am quite disposed to concur with this 
view, as, not only in these specimens, but in those of Tullyconnell, 
grains as well as pebbles of transparent quartz are found to be con- 
tained, the rock of the latter locality sometimes occurring in the form 
of a dolomitio oolite with nuclei of quartzose sand ; and the skeletons 
of rocks (a term used by M. Gages to describe their insoluble residues), 
taken together with the portions removed by resolution, will often, 
by their similarity, be found, in my opinion, to afford at least a pre- 
Bomption, forming a substitute as nearly as possible in case of the ab- 
sence of characteristic fossils, — the same remark applying to an identity 
of imbedded materials, if supported by an equivalent geological position. 

I shall not here discuss the speculation offered by Mr. King, in re- 
ference to the existence of an enormous fault running through the hill 
of Tullyconnell, but from the vertical section before mentioned, I think 
that Mr. King's suggestion in regard to the superposition of the magne- 
sian limestone over red sandstone is entitled to fiirther consideration. 

I may, in conclusion, observe, that the occurrence of the Permian 
strata of Ireland, at intervals so far apart from each other, would appear 

joinur. oiOL. soc. nxTB. — ^vol. viil 2 ▲ 
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to be a fact of considerable interest, as affording a probability not only 
of the prc-existence of the formation, but of its subsequent denudation 
over a wide area, namely, for a distance of thirty-six miles, or, from tbe 
eastern shore of Belfast Lough, in the county of Down, to the district 
south-west of Artrea, in the county of Tyrone ; and from its re-appear- 
ance, as I have endeavoured to show, at Templereagh, we may have sof- 
ficient grounds for ascribing a former superficial extent to tiieae rocks 
of better than a mile in breadth. It is quite possible that the Permian 
formation may be found by future investigation to be at the prsent time 
much more widely extended beneath the superimposed rocks of the north- 
east of Ireland than has hitherto been supposed ; or it may be even ul- 
timately inferred to have once had an existence over the whole of the 
district extending longitudinally to the eastern Irish ooast, and laterally 
in a straight line northward, at the least from the neighbourhood <^ 
Garrickmacross, in the county of Cavan, by Caledon, Dungannon, Magh- 
era, and Dungiven, to the shore north of Il^ewtownlimavady, and ^st 
of Lough Foyle, in the county of Londonderry; but, however this may 
be, it is beside the purpose of my present communication, as I have i^ 
all times preferred to be engaged in ascertaining facts, which always 
possess a fixed and unalterable value, rather than in originating theories 
which, being insufficiently founded, are, however ingeniously con- 
structed, ever liable to fluctuation and reconsideration. 

Eemarks were made by Mr. Kelly and Mr. W. H. Baily on the paper. 
The President exhibited a specimen of Peat, showing its passage into 
CoaL 

Alphoxse Gages, M. R. L A., read a paper— 

ON VmANITE. 

The important functions which phosphates perform in organic nature 
give peculiar interest to everything connected with the history of their 
occurrence as minerals. They are not confined to any one formation, not 
excepting igneous rocks, but the crystallized phosphates are more usually 
found in the older formations, while the nodules or masses of phosphate of 
lime chiefly occur in the more modem formations. Vivianite is, how- 
ever, a striking exception to what has been just stated, as it has been 
found in horns of Irish elk, and even in human bones. 

Stalagmi tic-like concretions and nodular masses of phosphates appear 
to be immediately derived from organic bodies, and may have been formed 
by the double decomposition of phosphate of lime held in solution in 
water by carbonic acid and salts of metallic oxides ; or by the reverse 
action of soluble salts of metallic oxides upon earthy phosphates. 

One of the most interesting mineral phosphates is the blue protophos- 
phate of iron, which, when crystallized, is called Yivianite, the earthy va- 
rieties being known as blue iron earth, Anglorite, ^&c. This phosphate 
is found either crystallized or amorphous in all formations, from the oldest 
to the most recent, and there is no doubt that it can be formed in a very 
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brief space of tiiiiey as the observations of Scblossberger show that the 
blue matter sometimes found in the pus of ulcers has the composition of 
YiTianitey the iron being derived from the disorganized blood corpuscles. 

Cofisiderable doubt exists as to the true constitution of Yivianite. 
Rammelsberg assigned to a specimen analyzed by him the formula : — 
4 (3FeO, PO5) + 2(3FeO, PO5) + SFe, Oj, 2PO5 + 16H0, or 6(3FeO, POj 
+ 8H0) + 3Fe,03, 2P05 + 8H0. 

The observations of Barreswill upon Abich's salt, — 3(FeO, SO}) 
2 (PoiOsy 3808) + 4H0, — which he obtained of an indigo blue colour, ap- 
feam to lend support to the view that Yivianite contains sesquioxide of 
iron. On treating the blue sulphate with phosphate of soda, he obtained 
a bine salt which was not decomposed by water. Rammelsberg assigned 
to this artificial phosphate the formula— 2 (3FeO, PO5) + 3FeA, 2PO5 
+ 16H0. 

The ordinary basic phosphate of protoxide of iron obtained by adding 
a flolution of basic phosphate of soda, drop by drop, 3NaO, PO5, to 
a flolution of a protoxide salt, and which has the composition SFeO, 
TOt, is white when first thrown down, but gradually becomes blue on 
tibe filter. If the blue colour be owing to oxidation, it must take place 
Tery rapidly, and only a very small proportion of sesquioxide must bo 
neoesBary to produce the blue colour, for the blue colour is found to have 
penetrated the whole mass on the filter, even before it is wholly washed. 
This is further shown by dissolving a portion of the blue earthy phosphate 
in weak hydrochloric acid, and adding sesquicarbonate of ammonia, when 
a milky white precipitate of apparently phosphate of the protoxide of iron 
is thrown down. This white precipitate, kept from contact with air, some- 
times assumes a bluish tint on exposure to the light If instead of using 
weak, cold, hydrochloric acid in the preceding experiments, boiling acid 
be employed, the solution assumes a reddish tint, and the precipitate 
thrown down by the sesquicarbonate of ammonia is of a reddish colour ; 
the absorption of oxygen by the precipitate also takes place more rapidly 
in this case. If we employ caustic ammonia in the first instance instead 
of the sesqui -carbonate, the precipitate, instead of being milky white, has 
a reddish tint. The colour of the crystallized Yivianite also deepens, as 
well as the streak, which, being bluish- white, soon changes to an indigo 
colour on exposure to the air ; and even colourless crystals, as those from 
the green sand from Delaware, only become blue on exposure. The clay 
upon which the blue iron earth is found is generally whitish, showing 
that the iron present is protoxide, and it has been observed that the blue 
bloom is often formed only after exposure to the air. Bcrzelius considers 
that the white compound which becomes blue has the composition of 
SFeO, PO5, or rather a hydrate of it It is, no doubt, the same compound 
which is first formed in the elegant process by which Becquerel has suc- 
ceeded in producing crystallized Yivianite. He forms two ceLs, sepa- 
rated by a diaphragm of moist clay ; in one he puts a solution of sidphate 
of copper, and in the other, one of phosphate of soda ; he then dips a 
copper rod into the solution of the copper salt, and an iron rod into the 
solution of the phosphate, and brings the two rods into connexion ; after 
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a time white erystalline nodules are deposited on the iron, whieh qidddj 
become blue on exposure to the air. 

It is not, however, by oxidation alone that Yivianite can be prodnoed; 
the circimistances under which many specimens are found show that its 
formation is due, perhaps, oftener to deoxidation than to oxidatian ; thus 
in Cornwall it always occurs associated with pyrites, or magnetic iron 
pyrites. In the first its production may easily be accounted lor by mx^ 
posing the formation of iSie sulphate of iron and a double deoompoaition 
between the sulphate so formed and Apatite ; one of the specimens ex- 
hibited shows traces of such an origin. Perhaps the yiTianite ofteo 
found filling the cavities of amygdaloidal trap may have been likewiK 
formed in a similar manner. I have on one occasion obeerved it coating, 
like blue paint, zeolitic minerals found in such caritieBy dcady pnnring 
that its formation was posterior to that mineral. 

The most favourable circumstances, however, under which Yirianite 
appears to be formed by deoxidation is during the decay of the ocganie 
matter of the bones. During the process of decay, which in moiat earth 
is necessarily very slow, carbonic acid, marsh gas, hydrogen, and iol- 
phide of hydrogen are evolved. In the presence cS'snch gaaea, any aeiqiii* 
oxide of iron present would be reduced to the state of protoxide ; in Hub 
state the carbonic acid evolved by the decomposing bone, or aonoonding 
organic matter, is sufficient to dissolve it, as well as phosphate of lime, 
which imder such circumstances would be rapidly taken up, aa the ei^e- 
riments of Moride and Bobiere have fiiUy established. Double decom- 
position would of course ensue between two such aolwticmBy witii a 
formation of phosphate of protoxide of iron. 

As plants contain a certain amount of phosphoric acid, and aa during 
their decay the same favourable conditions for the reduction of the seaqui- 
oxide of iron exist as in the decay of bones, Yivianite may be formed 
wherever vegetable matter decays in the presence of compounds of iron. 
For example, the ashes of peat often contain as much as 3 per cent, 
of phosphate (part being sometimes phosphate of iron), and conaequently 
peaty soUs, or turf moors, may be expected to present the conditions essen- 
tial to the formation of blue iron earth. It has accordingly been found 
in many bogs almost in every county. 

The specimen of blue iron earth which I desire at present to considef 
presents an excellent example of this kind of reducing action. This 
specimen was obtained from the margin of the bog of Allen ; the blue 
phosphate is disseminated through a mass of day and sand mixed with 
peat, or rather what appears to be carbonized peat. The clay itself ex- 
hibits traces of combustion, and it appears to be slightly baked here and 
there ; it very probably formed part of a peaty soil burned for the pur- 
poses of reclaiming the land. The remains of the plants usually found 
in peat are observable, such as species of sphagnimi, hazelnuts, erica; a 
stem of the last-named plant, in a perfectly carbonized state, and also 
some hazel nuts, are covered over with the blue iron earth. 

The question naturally suggests itself, whether the action of fire 
would have had anything to do with the production of the blue pho§- 
phate ? There can be no doubt that blue phosphatic compounds may be 
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Ibfmed at a high heat. If phosphate of magnesia or lime containing 
traces of iron, and intimately mixed with organic matter, he snhmitted 
to a strong heat, it frequently acquires a sky-blue colour, eyidently due 
to tlie formation of a phosphate of iron. This blue colour may often be 
seen when phosphate of ammonia and magnesia is burned in a filter con- 
taining traces of iron ; a slight trace of carbonic acid is evolyed on mois- 
tening the phosphate with an acid, indicating that some of it has been 
decomposed. 

Even if we admit that Yivianite contains sesquioxide of iron, we 
eannot thereby solve the problem of the blue colour. Beudant suggests 
that it may be owing to tiie hydration of the phosphates, instancing the 
example of the white anhydrous sulphate of copper becoming blue on 
taldi^ up its water of crystallization. This might account very well 
Ibr the production of colour in compounds which pass from the anhy- 
drous to the hydrated condition, but cannot apply to the phosphate, inas- 
much as the white phosphate precipitated frx>m protosalts of iron is 
hydrated while in the white condition ; and it has never been shown 
that there is any change in the quantity of water in passing from the 
blue modification. Then there is the formation of a blue phosphate in 
the crucible, under conditions which precludes the possibility of water 
of hydration. The change may be allotropic, or, perhaps, like the 
change of colours which Hght produces in some kinds of glass, which 
gradually assume a decided pinkish tint, although at first fr^ from 
eolour. This tint is due to manganese ; but how are we to account for 
the gradual development of the colour? 

Major Leach, E. E., exhibited a specimen of Clay from Hong Kong, 
the smell of which was said to be injurious to healtL 

Donations were announced, and thanks voted to the donors. The 
ICeeting then adjourned. 

GENERAL MEETING, WEPNESDAT, JUNE 8, 1859. 

Rev. Pbofessob HIughton, F. T. C. D., F. B. S., President, 

in the Chair. 

The Minutes of last Meeting having been read, were approved of, and 
" by the Chairman. 



Db. E. Pbbceval Weight, F. L. 8., read the following — 

BlBCRIPTIOir OF A GEOLOGICAL SECTION MASE IN THE VAXE OF OVOCA. 
BT FBEDEBICK W. EOAN, C.E., AND HENBT OEOGHEGAN, C. E. 

The section extends firom Wooden Bridge, in the Vale of Ovoca, to 
Gieenan Bridge, following the course of the river. Its direction from 
Newbridge to Greenan Bridge is nearly at right angles to the strike of 
the slate, which does not vary much from east and west (magnetic), 
though between Wooden Bridge and Newbridge it turns towards south- 
east, and near Greenan Bridge towards north-east. 

J0X7BN. GEOL« SOC. DVB. — VOL. Vin. 2 B 
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The dykes of elvan and greenstone crossed preserve a direction 
nearly parallel to the strike of the slate, which fact aided us in many 
instances in determining their presence. Their direction is, generally 
speaking, plainly seen by the lines of large blocks appearing in the fields; 
in some cases, however, we experienced considerable difficulty in deter- 
mining it. 

At a short distance from Wooden Bridge, a sudden change in the dip 
of the slate is well exhibited on the road- side, where it becomes vertic^ 
from SS"* south, with some contortions. The strike is also changed from 
E. 10« N. to E. 10' 8. On the left* bank of the river, at the turn, we 
observed large masses of greenstone, indicating the presence of a dyke, 
which probably caused the change of dip and contortions above men- 
tioned. The apparent direction of the dyke being the same as the strike 
of the beds, confirms our opinion that there is a greenstone dyke in the 
place marked. The dip on the other side of the dyke is north, in which 
direction it continues for some distance towards Newbridge. The dips 
in the slate, which is continuous between this dyke and Newbridge, are 
as marked on the map and section ; the strike of the beds turning gra- 
dually from E., 30^ S. towards E. and W., while the dip changes from 
north to south, the slate being vertical and contorted in places. 

The arrangement of the beds in this space seems to indicate a syn- 
clinal fold, though not undisturbed, to investigate which point we 
walked over the country, taking dips along a line at right angles to the 
general direction of our lines from Wooden Bridge to Newbridge, the 
exact direction of which is marked on the plan. We have drawn a 
rough section on this line, extending it as far as Eockview. 

By comparing the rough section with the part of the main section 
between the beginning and Newbridge, we judge that the indications of 
a synclinal in the latter are strengthened. The strike turns more 
rapidly than on the main line, from south of east to north-east, the 
dips corresponding with those on the main line, though changing more 
abruptly. These facts are chiefly due, no doubt, to the direction of the 
section which is more nearly at right angles to the strike of the slate 
than the main section. 

In some places on the road from Wooden Bridge to Newbridge, the 
slate is covered, to a depth of ten or fifteen feet, with clay, including 
small fragments of slate mixed evenly with it, and distributed horizon- 
tally, also a few pebbles and small boulders. There is also at New- 
bridge a gravel pit, at the side of the road, which exposes, to a depth of 
twenty feet, a deposit of gravel and sand, with bands of plastic yellow 
clay, the gravel being chiefly quartz and slate. We could find no shells 
in this deposit. 

On the west flank of the greenstone outburst which forms the hills 
behind Rockview and Snugborough, we found the slate dipping gene- 
rally from the greenstone, but in the line of section vertical. 



* The banks are called right and left with regain to the directioD of our oonrse. 
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A deposit of gravel and clay occurs in two valleys on the line of sec- 
tion near Bockview. It is exposed in pits to a depth of twenty or 
thirty feet, and is very similar in appearance to that mentioned above at 
Kewbridge. We were again imsnccessful in our search for indications 
of its age. 

Our line of section (main) crossing the river close to Newbridge, 
cuts a greenstone dyke very distinctly seen in the right bank, and appa- 
rently causing a sudden change in the direction of the river, which runs 
straight against its side, and turns off almost at right angles. The slate 
on the other side of this dyke is very much hardened, striking fire with 
the hammer. The dip is 80** south, corresponding with dips observed 
on the hill to the east of the point where the dyke cuts the river, the 
strike being in each case E. and W. 

A large outburst of fine granite, about Jrd mile wide, occurs a little 
further, extending nearly to the point where our line crosses the river. 
At this point the river runs between two high cliffs, chiefly composed 
of very hard, altered slate. The cliff on the right hand we have marked 
in the section as altered by the granite ; the other is not entirely composed 
of slate, as there are large masses of greenstone in front. 

The section next crosses the iron pyrites lodes of the BaUymurtagh 
mines, which bear E. 8** N. as we observed from the south lode which 
has been opened on the back. The underlay of these lodes is 30^ south, 
and they occur in slate dipping from 55° to 60** south. 

The slate in many parts in the vicinity of the mines becomes of 
colours quite different from the usual. In some places it is of a jaspery 
red ; in others nearly white ; in others a light yellow. 

From the mines to Greenan Bridge the country is literally cut up 
with elvan iykes. These do not appear to affect the dip of the strata 
materially, except in two cases where* they occur close together, and 
where the dip is reversed or contorted ; neither do they appear to alter 
the internal structure of the slate. 

About half a mile from the mines a lode of sulphur ore has been 
opened lately by an adit ; with the assistance of the miners' candles we 
took the bearing of the adit, and found it east and west ; its underlay, 
as taken from the ** floor,'* we found to be 25° South. 

A large elvan dyke, or a collection of several small ones, occurs at 
the Meeting of the "Waters, in^ determining the position of which we 
found considerable difficulty. A greenstone dyke occurs about 800 
yards from the Bridge at the Meeting of the Waters, which is opened by 
a quarry on the side of the road. The slate in contact with the green- 
stone is altered in colour and hardness, as we found in the case of the 
greenstones at Newbridge and Rockview. It appears that this is the 
tail of a dyke as we could find no trace of it on the banks of the river 
or on the opposite side. 

A little further a lode of sulphur ore occurs between two elvan dj^kcs 
which apparently does not cross our section. The slate is thrown up 
vertically between the two elvan dykes. 

The miners showed us in the vicinity an old shaft, now filled with 
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water, with heaps of what they said had been extracted as wre lying 
about the mouth. This appears to us to be nothing but the gangue in 
which the common sulphur ore is found, and contains no more ore than a 
few very minute spangles of pyrites. When treated with nitric acid, the 
orange fiimes are scarcely perceptible, and the solution of but a light green, 
and in Hie outer flame of tiie blowpipe no sulphur fumes can be detected. 
Specimens 15 are from the vicinity of the lode aboYC mentioned, and 
were described to us by the miners as *' touching on lead." The brown 
substance dissolves, on application of heat, entirely in muriatio acid 
with effervescence, the solution being yellow, and becoming yellowish- 
red on the addition of nitric acid. It colours a bead of borax green. 
From these facts it appears to be a carbonate of iron, containing pro- 
bably a considerable quantity of carbonate of lime, as we judge from 
the copious effervescence which takes place before the application of 
heat. 

There are two outbursts of granite to the south of Ballinadash, 
which are rendered conspicuous on approach by a lai^ hill formed en- 
tirely of granite on the right bank. This hill is part of the larger out- 
burst ; its identity with that on the left side of ilie river b^g shown 
by its direction as well as the masses of granite exposed on the banks of 
the stream. The slate is altered by those outbursts for some distance. 
We have specimens from different parts of the granite. 

The rest of the section is through slate intersected frequently by 
elvan dykes running E. and W. The dip of the slate gradually becomes 
more vertical till at Greenan it is 80° S. 

The slate at this place on both sides of the river abounds in cubes of 
iron pyrites and their casts filled with oxide of iron, of which we have 
several specimens. 

The difference in the mode of dissemination of the iron pyrites 
through the slate is curious. While at Greenan and the vicinity it ap- 
pears as scattered crystals ; farther south it is collected in bands of close- 
grained ore. The slate in this part of the section becomes somewhat 
bluer than usual, as may be seen from specimen 23. 

LIST OF SPECIMENS. 

1. Average specimens of Lower Silurian slate. 

2. Altered slate from side of greenstone, near Rockview. 

3. Weathered greenstone, from same place. 

4. Greenstone with quartz vein. 

5. Greenstone from Rockview. 

6. Pebbles from gravel pits at Rockview. 

7. Vesicular greenstone from junction of greenstone and slate. 

8. Altered slate from edge of greenstone dyke at Newbridge. 

9. Granite from outburst near Newbridge, right bank. 

1 0. Specimens of altered slate from the mines. 

1 1 . Specimens of sulphur ore from the mines. 

12. Altered slate from side of elvan dyke (2nd from mines). 

13. Altered slate from side of greenstone dyke, near Meeting of 

Waters. 



HAVGMIOK — A VXW CAEBOVIFESOUB ECHniODXSX. 183 

14. Qangue fiom old workiiigB. 

15. Mmenl said by minen to indicate lead. 

16. filate altered by granite fiom near BallinadaBfa. 

17. Slate and granite at junction from same place. 

18. Granite, with sadden change of colour in mica. 

19. Granite of outburst at point where crossed by section. 

20. Slate altered by granite outburst 

21. Slate with crystids of iron pyrites and casts. 

22. Slate with sinall oontortians. 

23. Slate at Greenan Bridge. 

24. Slate with collection of iron pyrites from right bank near 

Greenan. 

Robert Caldwell, Esq., Y.P., took the Chair, while the President read a 
paper '* On the Crystallographic Belations of the Mica of the Three Eock 
MouiLtain." Also a paper — 

OH A ITBW CABBOKLFKBOVB ECHIIironEBM, FSOM THE COirVTT OF LDCEBICK. 

The fossil under examination was given to me by the Key. Hamilton 
Jones, of Adare, county of Limerick, who thus describes the geological 
structure of the locality in which it was found: — 

** It was found in the parish of Adare, townland of Bamalick, seven 
miles from Limerick, and five from Rathkeale. The locality presents 
some variety in surface rocks; though, as far as I can see, the perma- 
nent strata are uniformly gray limestone ; the surface rocks are mainly 
gray limestone also. But there are numerous blocks of a dark black- 
ish-gray limestone, abounding in Eenestellse and Spirifers. In appear- 
ance and colour it resembles the Calp found some miles distant to the 
north, but it is soft and rotten when tried with the hammer. In a 
piece of this rock the specimen you have was found." 

It is perfectly new, and, so far as I know, no Echinoderm at all re- 
sembling it has yet been found in the carboniferous rocks. I have 
given four views of it, ad tMturam, in Plate XXIX. 

Plate XXIX. 

Fig. tf. — ^View of fossil from above, showing the five united ambulacra, 

not provided with a furrow in the centre. 
Fig. h» — End view of inverted fossil, showing a portion of the shell, not 

removed, with a very doubtful appearance of an aperture (anal ?) 
Fig. c. — Side view of inverted fossil — showing the want of symmetry. 
Fig. d. — ^View of fossil from below — showing also the apparent want of 

symmetry. 

The specimen is a natural cast of the interior, and the shell is only 
preserved on one side, as shown in Fig. h; — the internal impression of 
the ambulacra is beautifully shown, as in Fig. a, 

1 believe it to be allied to the Pentremitidse, but free, and that it 
owes its want of symmetry to distortion by pressure occasioned by the 
surrounding mud when soft. This want of symmetry gives it a spatan- 
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giform appearance, which, taken in conjunction with the obscnre trace 
of an anal aperture, shown in Fig. h, would almost suggest an affinity 
with the Echinida instead of the Crinoida, with which latter, howeyer, 
it must be classed. 

It is much to be desired that additional specimens should be found, 
as the present cast is insufficient to determine completely its relations 
and affinities. I would propose for this fossil the provisional name of 
Pentephyllum Adarense, 

The generic name records its most striking and beautiful feature 
(ircvTfi, five ; 0vXXov, a leaf), as exhibited by the regular flower-like im- 
pression of the ambulacral plates. The specific name I have given at 
the request of Mr. Jones, partly in commemoration of the locality (Adare, 
county of Limerick) where this remarkable fossil was found, and partly 
in honour of his pupil. Lord Adare, who, like his father, is known to 
take an interest in the natural sciences. 

Until the plates, which form the covering of our fossil, shall turn 
up, a more scientific description would be misplaced. 

Dr. E. Perceval Wright read a paper " On a recent Submarine For- 
mation in the Irish Channel." 



Appendix to Professor Haughton^ 8 Paper^ p. 87, ante. 

Description op Plates XXTI., XXIIL, XXIV., XXV. 

These Plates are intended to illustrate the fossil tracks exhibited to 
the Society by the President on the 12th May, 1858, which were dis- 
covered by him, in conjunction with his brother, Mr. Frederick Haugh- 
ton, at Lugacurren, in the Queen's County, in the beds lying below 
the coal-beds of the collieries of that neighbourhood. They appear to 
occupy a geological position similar to that of the fossil tracks found in 
the coal-measures of Northumberland. 

Plate XXII., ad naturam, — This Plate represents the most charac- 
teristic of the Lugacurren fossil tracks : it is of the natural size, and 
shows the passage from a simple track, with transverse lines through 
another track, provided with a deep median groove, more or less con- 
tinuous, into a third fossil track, characterized by regular indented 
punctures, occurring at equal intervals. Both the grooves and punctures 
occur as indentations on the upper surface of the flagstones, and as ele- 
vations on the casts of those formed on the under surfaces. 

These tracks, in their smooth and grooved portions, resemble those 
from Northumberland, figured by Mr. Hancock in the "Annals and Ma- 
gazine of Natural History," December, 1858, Plates XVIIL and XIX. 
But the third variety of track, made by the same animal, does not appear 
to have been observed in the north of England. 
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tLATE XXIII. — Figs, a, h, e, ad naturam 

Fig. a. — Vermiform track, not very abundant at Lngacurren ; perfectly 

round in section. 
Fig. h. — A common form. This presents a strikipg resemblance to some 
tracks of recent^crustaceans figured by Mr. Hancock. — ''Annals, Na- 
tural History," vol. ii., Plate XY. 
Fig. e. — ^Track of the characteristic fossil of Lugacurren. 

Plates XXIV., XXV., ad naturam, show the form of the termination 
of the body of the animal that left the punctured track. This may possi- 
bly haye been a Trilobite, and the regular punctures may have been 
produced by the animal shoving itself along occasionally, by means of 
the sharp spud at the extremity of its tail. 



Appendix to the Rev, Eugene O^Meara^e Paper, p. 105, ante. 

The following is the list referred to by the Rev. Eugene O'Meara in 
his paper " On the occurrence of recent DiatomacesB in the Lower Ter- 



Amphora ovalis. 


Gonphonema olivaccum. 


Achnanthidium microcephalum 


Himantidium arcus. 


Cyclotella operculata. 


„ gracile. 


„ rotula. 


„ soleirolii. 


Cocconeis pediculns. 


„ undulatum. 


Cocconema cistula. 


Melosira varians. 


„ parvum. 


Meridion constrictum. 


Collotonema neglectum. 


Navicula amphisbaena. 


Cymatopleura solea. 


„ decephala. 


Diatoma elongatum. 


,, rhyucocephala. 


,, grande. 


Nitzchia amphioxys. 


Diatoma vnlgare. 


Orthosira orichalchea. 


Denticula tenuis. 


Odontidium mutabile. 


Epithemia alpeslris. 


Pinnularia mesolepta. 


„ sorex. 


„ radiosa. 


„ zebra. 


„ viridis. 


FragiUaria capucina. 


Pleurosigma attenuatum. 


Gonphonema acuminatum. 


„ SpenseriL 


„ constrictunL 


Surirella ovata. 


„ dichotomum. 


Synedra radians. 


iulrioatum. 


Tabellaria fenestrata. 



Donations were announced, and thanks voted to the donors. 
Meeting then adjourned. 
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giform appearance, which, taken in conjunction with the obscnre trace 
of an anal aperture, shown in Fig. b, would almost su^^t an affinity 
with the Echinida instead of the Crinoida, with which latter, however, 
it must be classed. 

It is much to be desired that additional specimens should be found, 
as the present cast is insufficient to determine completely its relations 
and affinities. I would propose for this fossil the provisional name of 
Pentephyllum Adarense, 

The generic name records its most striking and beautiful feature 
(irevTe, five ; (pvWov, a leaf), as exhibited by the regular flower-like im- 
pression of the ambulacral plates. The specific name I have given at 
the request of Mr. Jones, partly in commemoration of the locality (Adare, 
county of Limerick) where this remarkable fossil was found, and partly 
in honour of his pupil, Lord Adare, who, like his father, is known to 
take an interest in the natural sciences. 

Until the plates, which form the covering of our fossil, shall turn 
up, a more scientific description would be misplaced. 

Dr. E. Perceval Wright read a paper " On a recent Submarine For- 
mation in the Irish Channel.'' 



Appendix to Professor HaughtorikS Paper, p. 87, ante. 

Description op Plates XXII., XXIIL, XXIV.) XXV. 

These Plates are intended to illustrate the fossil tracks exhibited to 
the Society by the President on the 12th May, 1858, which were dis- 
covered by him, in conjunction with his brother, Mr. Frederick Haugh- 
ton, at Lugacurren, in the Queen's County, in the beds lying below 
the coal-beds of the collieries of that neighbourhood. They appear to 
occupy a geological position similar to that of the fossil tracks found in 
the coal-measures of Northumberland. 

Plate XXII., ad naturam, — This Plate represents the most charac- 
teristic of the Lugacurren fossil tracks : it is of the natural size, and 
shows the passage from a simple track, with transverse lines through 
another track, provided with a deep median groove, more or less con- 
tinuous, into a third fossil track, characterized by regular indented 
punctures, occurring at equal intervals. Both the grooves and punctures 
occur as indentations on the upper surface of the flagstones, and as ele- 
vations on the casts of those formed on the under surfaces. 

These tracks, in their smooth and grooved portions, resemble those 
from Northumberland, figured by Mr. Hancock in the * 'Annals and Ma- 
gazine of Natural History,'' December, 1858, Plata's XVIII. and XIX. 
But the third variety of track, made by the same animal, does not appear 
to have been observed in the north of England. 
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*PuLTB XXIII. — Figs, a, b, e, ad naturam 

Fig. 0. — ^Vermiform track, not very abundant at Lugacurren ; perfectly 

round in section. 
Fig. h. — ^A common form. This presents a strikiiig resemblance to some 
tracks of recent^crustaceans figured by Mr. Hancock. — "Annals, Na- 
tural History," vol. ii., Plate XV. 
Fig. e. — ^Track of the characteristic fossil of Lugacurren. 

Plates XXIV., XXV., ad naturam, show the form of the termination 
of the body of the animal that left the punctured track. This may possi- 
bly have been a Trilobite, and the regular punctures may have been 
pniduced by the animal shoving itself along occasionally, by means of 
the sharp spud at the extremity of its tail. 



Appendix to the Rev. Eugene (yMeara^e Paper, p. 105, ante. 

The following is the list referred to by the Rev. Eugene O'Meara in 
bis paper " On the occurrence of recent Diatomacese in the Lower Ter- 
tiaries of Hampshire." 



Amphora ovaHs. 
Aclmanthidium microcephalum 
Cydotella operculata. 

„ rotula. 
Cocconeis pediculus. 
Cocconema cistula. 

,, parvum. 

Collotonema neglectuuL 
Cymatopleura solea. 
Diatoma elongatum. 

„ grande. 
Diatoma vulgare. 
Denticula tenuis. 
Epithemia alpestris. 

„ sorex. 

„ zebra. 

Fragillaria capucina. 
Gonphonema acuminatum, 
constrictum. 
dichotomum. 
intricatum. 
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Gonphonema olivaceum. 
Himantidium arcus. 
gracile. 
soleirolii. 
„ undulatum. 

Melosira varians. 
Heridion constrictum. 
Navicula amphisbsena. 
dccephala. 
rhyncocephala. 
Nitzchia amphioxys. 
Orthosira orichalchea. 
Odontidium mutabile. 
Pinnularia mesolepta. 
radiosa. 
viridis. 
Pleurosigma attenuatum. 

„ SpenseriL 

Surirella ovata. 
Synedra radians. 
Tabellaria fenestrata. 



ft 



Donations were announced, and thanks voted to the donors. The 
Meeting then adjourned. 
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DESCRIPTION OF PLATES XIII. AND ZJ7., TO ILLU8TBATE MB. BEBMINGHAM^S 
PAPEK ON THE DRIFT 0^ WEST QALYTAY AND THE EASTERN PARTS OF 
MATO (page 111). 

Section No. 1 . — Drift Cliff near Bama. (Lettering referred to in the text.) 

Sections No. 2 & 3. — ^Escars near Athlone. (The white bands represent 

clayey beds in all the Sections.) 

Section No. 4. — Gravel TTill near Cloonascragh. (Galway Ordnance 

Sheet 43.) 

Section No. 5. — ^Drift Cliff near Scarborough. 

1. Finely laminated yellow siliceous sand, with fragments of car- 

bonized woody l^e the Upper Sandstone of the Lower Oolite 
beneath it 

2. Amorphous reddish brown clay (the Diluvium of Phillips). 

This clay falls down in masses, showing cracks which resemble 
the joints of granite. 
S. Bed of clay like No. 2. 

4. Yery fine bluish sand. 

5. Like Na 1. 

6. Like No. 2. 

7. Surface soil. 

Section No. 6. — Drift Cliff near Bridlington, Torkshire. 

1. Amorphous blue and brown clay (the Diluviimi of Phillips). 

2. Stratum of sand. 

3. Fine reddish-brown sandy clay, thinly laminated. 

4. Thin alternating strata of light-brown sand and yellowish clay. 

5. Chalk rubble, confusedly stratified. 

6. Surface soil. 
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WEDNESDAT EVENING, NOVEMBER 9, 1859. 

Bey. Saicttel Hafghton, President, in the Chair. 

The Minutes of last Meeting were read and confirmed; donations an- 
nounced, and thanks Toted. 

The following gentlemen were elected Members of the Society : — 
1. Francis Battersby, M.D.y 16, North Cumberland-street; 2. Murdock 
Chreen, Esq., 62, Lower Sackville-street ; — and the following as Associate 
Members: — 1. Bobert Robertson; 2. John Gibbon; 3. H. Townsend; 
4. V. Crawford ; 5. B. T. Patterson ; 6. R. G. Symes ; 7. R. P. Tudor; 
8. Robert Denny; 9. R A. Duke; 10. C. W. Bateman; 11. J. M'Grorty; 
12. Thomas Cook; 13. Samuel Hunt; 14. W. C. Dopping. 

Mb. GEooHEGAif read the following paper : — 

DESCRIPTION OF A SECTION THB0T70H THE SILUIIIAN AND CABBOKIFEBOITS 
TOBMATIONS OF HOOK HEAD, COITNTT OF WEXFO&D. BY HENBY T. GEO- 
GHEOAN AND BENJAMIN T. PATTERSON. 

The section commences at the junction of the Silurian slates with the 
detached portion of old red conglomerate in Dollar Bay, on the west 
coast of Hook Head, and at a distance of about six miles from the 
lighthouse point. Its direction conforms approximately with the out- 
line of the western coast of the peninsula. 

The slates near the junction are thickly covered with alluvium, and, 
where they do appear, are so broken up and contorted that we could not 
make a satisfactory observation nearer to the junction than about 200 
yards. 

At the southern side of Dollar Bay the old red conglomerate im- 
mediately succeeds the slates, lying quite unconformably on them. It 
forms a cliff of from fifty to seventy feet high along the shore, and is of 
very massive structure. We searched diligently, but in vain, for any 
indication of bedding, and did not succeed in making an observation 
until we had rounded Brownhill Point. 

The shore along the remainder of this portion of the conglomerate 
is in general very precipitous, and at some points is indented by small 
bays, the cliffs round which rise to a height of about 150 feet. 

Notwithstanding the unfavourable nature of the coast, we succeeded 
in making several observations ; and, in making them, were generally 
guided by the undenuded portions of thin beds of fine red sandstone, 
which occur frequently in the conglomerate. 

The dip we found to be generally out to sea, L e. a little south of 
west ; it varies fit)m 10» to 17*. 

lliis conglomerate is of a very coarse description, and there does 
not appear to be any sorting or arrangement of the pebbles, which are 
mostly of quartz, with a smaller proportion of slate, some pebbles of 
which we observed to be as large as 1^ 0^^ to 1^ 6^^ diameter, which re- 
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tain their stratified and cleavable structure in so great a degree that, 
where exposed, some of them were breaking up into " pencil." This 
would show (in accordance with Professor Haughton's theory of the de- 
yelopment of cleavage) that the slates had been subjected to the pres- 
sure which produced the magnificent contortions to be seen on this 
coast long before the formation of the conglomerate. 

Near Brownhill Point we found a pebble (Specimen No. 1) of vol- 
canic ash in the conglomerate; its vesicular structure proves it to have 
been thrown into the air in a molten state from the crater of some vol- 
cano which harmlessly poured forth its lava and scattered its ashes on 
the barren Silurian land around. Here we have proof that even at 
this early period in the history of our globe its crust was convulsed by 
volcanic action. 

The deposit of alluvium and vegetable soil over the conglomerate 
appears to be very small, and the vegetation is scanty. Near the 
southern termination of this detached portion of conglomerate a fault 
occurs. Its bearing is E. 25' S.; it follows the direction of the joints; 
many cut pebbles, and some of them of large size, appearing in its sides. 
It occurs at a distance of about thirty or forty yards from the southern 
end of the conglomerate. 

The clifiEs of slate beyond the conglomerate suddenly recede about 
forty yards, and from observing this form of coast, and the fact that the 
shore immediately to the south of the fault was heaped with large 
broken masses of the conglomerate, we were led to conclude that the 
fault had been produced by the wearing away, by the sea, of the slates 
which lie under the conglomerate, and the consequent breaking away 
along the line of fault of the part thus undermined. This opinion seems 
to be borne out by the want of evidence of the production of the fault 
farther inland than where the slate cliffs abut against the conglo- 
merate. 

The slates occur ageiin between this and the main body of the con- 
glomerate for a distance of about three-quarters of a mile along the coast 
They are in some places wonderfully contorted ; in many cases the beds 
have been doubled so as to form an angle of 30* or less, fracture some- 
times occurring. 

Wherever we found the dip and strike at all persistent, we made ob- 
servations. Dip varies from 30° to 75'. 

At the southern side of Templetown Bay we again find the conglo- 
merate, which at this point forms cliffs of considerable height. Its 
structure, like that of the portion before noticed, is very massive. 

There being very few traces of bedding, and no exposed surface upon 
which we could make a correct observation, we had to be content with 
an approximate one. 

The junction is very clearly exposed in the cliff, and inclines to- 
wards the south at an angle of about 34*. 

Several extensive fissures and slight faults occur in this portion of 
the conglomerate. 

The first of these fissures occurs at a distance of about 1 50 yards 
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from the junction. Its bearing is E. 30* S. We could not detect any 
eridence of subsidence on either edda The same may be said of another 
large fissure, about 100 yards further south. 

At one- third of a mile J&om the junction a small double fault occurs; 
the fissure has been weathered out towards the shore so as to be Y- 
shaped on plan, and the displacement of one of the beds of fine sandstone, 
which o^n occur in the conglomerate, shows very evidently a subsidence 
to the south. 

The beds along this portion of the clifBs are very thick, and a great 
quantity of large blocks lies along the shore. 

At a point a little to the north of Harrylock Bay there is a very 
lemarkaUe oave, called the Scout's Hiding-place. The entrance is 
40 feet wide by 7 feet high, both the floor and roof gradually ascend 
towards the interior; the width of the widest part is 60 feet, and 
the depth from the mouth 80 feet. Several great blocks lie on the 
, flow, which appear to have fallen from the roof. The whole appear- 
ance of the cave is as if a huge block of one of the thick beds of conglo- 
meratey in which it occurs, had been mortised out frx)m between the 
under and overlying beds. 

About 100 yards to the south of this cave we found another fissure, 
which, frx)m the disagreement between the strata forming its walls, we 
eoDcluyded to be a fault; and, from the dip of the fissure being southerly, 
it is probable that the subsidence has been on the south side, as in the 
former fitult. The opening towards the shore is Y-shaped to a depth of 
about 20 feet The strata forming the north wall are very thick beds 
(15 feet to 20 feet) of conglomerate, without any of the fine red 
sandstone of which the base of the south wall, to a height of 25 feet, 
is composed. This fine sandstone is succeeded by a three-feet bed of 
eonglomerate ; then there is another fine bed, about 15 feet thick, 
the whole being capped by a nine-feet bed of conglomerate. Thus it is 
seen that there is no correspondence between the strata on either side. 
It would be difficult to determine the amoimt of subsidence, but we be- 
lieve it must have been upwards of 50 feet 

The strike of the beds between Terapletown and Harrylock Bays is 
slightly variable. The dip is generally southerly, and varies fit)m 10® 
tol5*. 

Under the village of Harrylock, the fine red sandstone beds are 
more frequent, and the shore is formed of large angular blocks of con- 
glomerate, the beds of which appear to have broken up along joints, as 
the sandstone, which is much softer, was weathered away from under 
them. No blocks of the fine sandstone are to be seen. 

The conglomerate, or, as the workmen call it, " Millstone Grit," is 
held in some repute as a material for making millstones, stones frt)m 
this neighbourhood being used by many of the mill-owners of Wexford 
and Waterford. 

To the south of Harrylockthe conglomerate becomes less plentiful, 
its place being supplied by grit and fine red and yellow sandstones, 
Bome of which are very micaceous. 
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In one of the micaceous beds of yellow sandstone, to the south of 
Harrylock Bay, we obtained some fossils (specimen No. 2). They are 
entirely carbonized, and the only traces of organization that remain are 
longitudinal flutings. The specimens we obtained are small, and, being 
unable to detect their form and structure, we are obliged to label them 
indefinitely as '' Linear*' plants. 

The plant-beds mentioned above, and which are marked by a blade 
line on section, are about 700 feet below the lowest beds of black shale 
seen in Lumsdin's Bay, which will be mentioned further on. 

The bed containing the copper is 30 or 40 feet above the plant -beds. 

At a point marked on the tracing map, a few yards south of the 
fossil locality last noted, we formed a bed of grit of fine conglomerate, 
part of the surface of which is quite green from a coating of carbonate 
of copper, which has saturated it to a depth of about an inch. (See spe- 
cimen No. 5.) We also obtained specimens of gray copper ore, wluch 
occurs in fragmenta in the same bed. The occurrence of these frag- 
ments of ore embedded in the conglomerate proves the formation of the 
vein, of which we may reasonably suppose they once formed a part, to 
have taken place at a very early date. 

The conglomerate that is formed along this part of the shore is of a 
much finer description than that before noticed, and seems to have been 
formed in a deeper sea. The proportion of white quartz pebbles is very 
large, and colour much lighter than that of the coarse conglomerate. 
Shoal Rock is formed of this description of conglomerate, the beds being 
very much broken along joints. 

The occasional occurrence of conglomerate beds causes the shore 
here to have a stepped appearance; the uppermost bed of each step is 
formed of the conglomerate ; and this, being much harder than the 
underlying shaly sandstones, resists the weather better, and causes this 
form of coast. 

The last bed of conglomerate, which might almost be called a coarse 
grit, is found at a point about midway between Shoal Eock and the north 
point of Lumsdin'sBay. 

The passage from the old red conglomerate to the fine yellow and 
greenish and red sandstones, which are seen at the point above-men- 
tioned, is quite gradual, the sandstones becoming more abundant, and 
the conglomerates gradually finer. 

The conglomerate is Bucceeded by a series of red and yellow sand- 
stones with some beds of greenish sandstones, the beds being generally 
thick, and frequently shaly. This series is brought to a conclusion at 
the north point of Lumsdin's Bay, where there is a vertical section, 
about 9 feet high, exposed, which is composed of alternating beds of 
black and green shaly sandstone. Above these strata there is about 
20 feet of hard rock in beds of from 1 foot to 2^ feet thick ; this, being 
of a brownish colour, and effervescing with an acid when scratched, we 
at first took to be dolomitic limestone. The upper part of it contains 
encrinites and other fossils (see specimens Nos. 6 & 7) similar to those 
occurring in the shales above them. 
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But, upon examining our specimens chemically, we found that the 
beds were calcareous sandstone, the amount of calcareous matter seem- 
ing to increase from the lower to the upper beds. 

The transition, therefore, seems here to be as perfect as from the 
conglomerate to the sandstones above mentioned ; and there seems no 
evidence, at least in the physical condition of the strata, of the lapse of 
any very lengthened period between the deposition of the successive 
formations, above the Silurian, exposed along this coast. On the con- 
trary, there seems to have been an uninterrapted deposition of strata 
from the time when the conglomerate, which we have noticed, was 
rolled and cemented together on the ancient beach, to that when the 
compact limestone that is found at the southern extremity of the penin- 
sula was deposited in a deep and tranquil sea; and tlus leads to the 
conclusion &at the bottom of the sea must have gradually subsided 
during the whole of this period, and at a rate much greater than that 
at which it was raised by the new deposits. 

We obtained specimens of facoid^ fossils from some large boulders 
which were lying on the shore beside the calcareous sandstone above 
described, but were unable to find any in situ. (See specimen No. 8.) 

The deposit of alluvium to the south of Harry lock is much thicker 
than to the north ; in some places it is twenty or thirty feet deep, the lower 
part being, as its colour indicates, chiefly derived from the red sands 
and conglomerate. 

The strike between Harrylock and Lumsdin's Bay gradually wheels 
round through 70', L e., fit>m N. 10- W. at Harrylock to W. 10** K at 
the calcareous sandstone beds mentioned above. The dip varies from 
15* to 30«. 

For 200 or 250 yards to the south of the calcareons sandstone beds, 
no strata are visible, banks and cliffs of alluvium, thirty or forty feet high, 
forming the coast line ; but in the middle of Lumsdin's Bay the dark- 
coloured lower limestone shales appear with scarely any admixturo of 
the hard limestone that occurs further south. Encrinites and other 
fossils are very abundant in these shales, but they are so soft and rotten 
that it is very difficult to obtain perfect specimens. 

Towards th^ south point of the bay, beds of compact Umestone 
begin to appear, and gradually increase in thickness and frequency 
until the point is reached, which is almost entirely composed of thick 
beds of hard compact Umestone. Those beds which stretch out into the 
sea are very regularly cut into parallelepipeds by joints perpendicular 
to the plane of bedding, and nearly bisecting the angle between the dip 
and stnke. 

On rounding the point, we found the shales in great abundance; 
the beds are in some places slightly contorted, and vary in thickness 
from a few inches to two feet Fossils are abundant in them. 

The alluvium here is about twenty feet thick, but becomes gradually 
thinner towards Loftus Hall, where it does not appear to be more than 
five or six feet. 



192 JOUBNAL OF THE GEOLOOICAX SOCIETT OF DUBLIll. 

At the south point of Lumsdin's Bay, the lowest portion of the allu- 
yium contains many pebbles, both large and small, of the conglomerate 
and fine red sandstone ; and its coloar shows that about six feet in depth 
of it was derived almost entirely from conglomerate and red sandstone 
beds. The upper portion is of a yellow colour. 

On nearing Loftus Hall, we found the beds of compact limestone 
again alternating with the shales, and gradually increasing in fre- 
quency and thickness until we reached Loftus Hall point, where the 
strata (which are nearly horizontal, and are exposed in a yertical sec- 
tion about 20 feet high) consist of beds of limestone, some of which 
are two feet and a half thick, with a few thin beds of shale, which we saw 
here for the last time. 

From Lumsdin's Bay to Loftus Hall point the strike yaries; tlie ya- 
riation, however, does not exceed about 30^. The dip is generally 
southward, and decreases from about 30^ at the former to 5^ at the latter 
point, where there is a slight disturbance at the beds. 

The limestone to south of Loftus Hall is of a hard, flaggy descrip- 
tion, and the inclination of the beds small, 5* to 10*. At about 300 
yards north of Duffin's Well the strata are a good deal disturbed and bent 

Immediately to the south of the well we observed an extensive 
crack (bearing N. 35^ E.) running nearly in the strike, which here changes 
rather abruptly from E. and W. to N. 30' K It is fllled'with calc spar, 
which in some places encloses large pebbles of limestone. Its breadth 
yaries from 1 to 3 feet 

From the separation of these blocks of limestone (which are some- 
what rounded) by the carbonate of lime, we consider that the vein could 
not have been formed, by the infiltration of carbonate of lime, round a 
mass of shingle collected in the crack, but that occasional partiaUy 
rounded pebbles were thrown in during the formation of the calc spar. 

The alluvium immediately north of Rockwell contains pebbles of 
slate, conglomerate, and limestone; the conglomerate becomes scarce 
below Loftus Hall. We noticed a large boulder here of green horn- 
blende and feldspar. 

At about 80 yard* north of Rockwell, there is a very large fissure 
(bearing E. 10' N.) running inland, but we could find, no evidence of 
misplacement of the bods. 

Again, south of Rockwell, there is a change in the strike fix)m 
N. E. to E. 5' N., accompanied by a long crack nearly in the former 
strike. From the section it may be seen that this part of the limestone 
has been subjected to disturbing forces, which probably produced the 
fissures above mentioned, which may be faults, though we have not 
marked them as such in the section from want of evidence of any dis- 
placement of the beds. 

From Rockwell southwards the limestone assumes a different as- 
pect, being more highly cleaved, and weathering very black; the 
structure is highly crystalline, and there is scarcely any effervescence 
with muriatic acid unless it be scratched. These characters show it to 
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be dolomitic. There are, however, oocasioiial beds of limestone of the 
ordinary appearance. 

The limestone prevails before we come to tho point north of Door- 
noge Baj ; but at the point there are thick beds of black dolomite, 
which has a very crystalline structure. (See specimens Nos. 13-15.) 
The beds are intersected by very large fissures, thp general direction of 
which corresponds with the stnke. The sea washes with great violence 
into these fissures, and has hollowed one of them out into a magnificent 
cave, which retreats so fEur. inland that nothing can be seen of its end 
from the outside, -nor could we distinguish any sound to indicate 
that the waves, which rushed into it in rapid succession, met with any 
obstacle in their course. The dolomite is carved out into all sorts of 
fantastic shapes, forming sometimes natural bridges over the chasms, in 
which the confined waves lash themselves into masses of white foam. 

Over this cave we found numerous large boulders of grit of very pe- 
culiar appearance (see specimens Nos. 11 and 12); it is composed of 
gray quartz and red felspar, with a small quantity of white mica. 
Some of the crystals of quartz and felspar are large, and in some of the 
boulders the mass of the stone is of deep purple colour. The grit beds, 
of which these boulders formed portions, were perhaps formed directly 
from granite. The angular forms of the felspar crystals may indicate 
metamorphic action subsequent to deposition. 

The dolomite above noted is brought to the surface by an an^t-clinal 
axis, and should come to the surface again on the other side of the cor- 
responding «yn-clinal to the north, imless we suppose that such an ex- 
tensive and well-marked series of beds changes its character in the short 
distance of half a mile. 

From several circumstances, however, we are led to believe that there 
is a large fault on the north side of the synclinal, which has thrown 
down the beds on the south to a depth of 400 or 500 feet, thus account- 
ing for the absence of dolomite on the north side of the synclinaL 

The facts corroborating this opinion are as follows: There is a 
considerable disturbance (previously noted) of the beds of limestone, 
300 yards north of Luffin's Well, and, on the east coast the strata, at the 
south point of Bullock-park Bay (consisting of dolomite) are divided 
by two immense fissures, open for some distance inland, and bearing N. 
25** "W., which is nearly the direction of a line drawn from this point to 
the contortions on the other side. They also correspond in direction to the 
strike of the beds to their south, which corresponds, within 20®, to that 
of the beds immediately,to the south of the contortions on the west coast, 
so that it would appear that the same axis of force produced the dis- 
turbances and strike of the beds on each side of the peninsula. 

The fault would appear to have thrown down the beds much deeper 
on the west coast than on the east, as we find dolomite on each side of 
the fissures in BuUock-park Bay ; and it could not, therefore, have 
caused a downthrow equal to the thickness of the dolomite beds at that 
place, while on the west it must be more, though not much more, than 
the same thickness. The dolomite has also, as we might expect, been 
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more elevated on the west coast at the anticlinal above mentioned, being 
exposed by it for a considerable thickness, while on the east it does not 
appear further south than Bullock-park Bay. 

It is possible that the extensive fissures in the neighbourhood of 
Kockwell may have been produced by faults, and, if such is the case, it 
would not be ^[yecess^ry to suppose so great a downthrow to have oc- 
curred at the principal fault described above* 

In the middle of Doomoge Bay there is another lai^ fissure, accompa- 
nied by a sudden and violent change of the dip and strike on its south side. 

The strike of the beds wheels round again through more than 90^ 
between ihis and the head, where it has more .than resumed its general 
direction. The dip, which from Bockwell to Doomoge Bay varies from 
10** to 30% is reduced on the south of the fissure to 5^; but it again 
varies between this and the head, where it is about 12^. 

There is another fissure just outside the lighthouse wall, bearing 
N. 35^ W. It passes quite across the point, and, although the sides are 
not separated at the surface throughout the whole length, they are so at 
the ends, and about the middle there is a hole, at the bottom of whidi 
the sea is seen, having made its way along the fissure beneath. 

We had not time to do much more on the east coast than to walk 
along it, but, in doing so, observed an exactly corresponding series of 
beds to those which we had more closely examined on the west coast 

The whole of the limestone beds abound in beautiful fossils; at some 
places the beds appear to be almost entirely formed of encrinite stems 
and arms. It was a cause of regret to us that, our stay being limited, 
we could not spare the time requisite to obtain a collection of good spe- 
cimens. 

LIST OF SPECIMENS FBOM HOOK HEAD. 

No. 1. Specimen of volcanic ash from old red conglomerate at Broomhill 

Point. 
No. 2. Carbonized remains of " linear" plants from micaceous sandstont 

beds, south of Harrylock. 
No. 3. Same as last, from corresponding beds on E. side of peninsula. 
No. 4. Specimen of gray copper-ore from bed of grit S. of Harrylock. 
No. 5. Specimen of last-named bed, saturated with carbonate of copper. 
No. 6. Encrinites, &c., from upper part of calcareous sandstone, N. of 

Lumsdin^s Bay. 
No. 7. Specimen of lower and unfossiliferous part of same beds. 
No. 8. Eucoid remains from large sandstone boulders lying close beside 

the beds from which the last specimens were obtained. 
No. 9. Mickdinia favosay from limestone close to Rockwell. 
No. 10. Actinocrimu polydactylus (?), showing stem, pelvis, and annus, 

from limestone between JRockwell, and dolomite. 
No. 11. Specimens of grit boulders, foimdon dolomite. 
No. 12. Same as last, with purple cement of peroxide of iron (?). 
No. 13. Specimen of dolomite from point north of Doomog^ Bay. 
No. 14. Same, from a little further north, showing black weathering. 
No. 15. Same, from corresponding beds at Bullock-park Bay, on E. coast 
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RoBEBT Callwell, Y. P., took the Chair while the President read a 
paper " On the Direction of the Joints in the Limestone of the Countj 
of Fermanagh." 

Dr. J. F. Sidney exhibited some specimens of lignite, found near 
Armagh, under the circumstances detailed in the following letter from 
Mr. N. M'N. Edmondson : — 

*' Abmaoh, Nov. 8, 1859. 

'' Deab Sib, — The cutting is through the side of a clay hill, the 
depth of which is forty- five feet ; the wood was found at the bottom. 

*' Several specimens were dug up within a space of three or four 
square yards. The rock is limestone, and was reached in digging for 
the foundation of the bridge over the Biver Callan, about 250 yards 
west of the cutting, and some 40 feet below the level of the railwi 
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The hill is north-west of the observatory, dLstant about 900 yards. 
Another specimen was found in a cutting on the Newry line, at a depth 
of about 55 feet. The place is north-east of the observatory, and dis- 
tant about 2000 yards. The rock is limestone, and quarried on the foot 
of the hill. 

"liy very limited knowledge of geology prevents me from giving the 
proper details ; there is one feature, however, in the clay hills about 
Armagh where the limestone is underneath, which, perhaps, I should 
mention. 

''The upper part, to a depth of about 25 feet, is reddish day, 
and the boulders mostly limestone, tolerably well water- worn; but 
from that down, so far da I have seen them opened, the clay is dark, 
and the boulders nearly all consist of trap and hard bluish slate, very 
much water- worn. 

''Occasionally a bit of limestone is found, but so much water- worn as 
to be almost completely polished. 

" Yours truly, 

" N. M'N. Edmondsok. 
"iV. Sidneyr 

GENERAL MEETING, JANUABT 11, 1860. 
LoBD Talbot de Malahidb in the Chair. 

The Minutes of last General Meeting having been read, were approved 
of, and signed by the Chairman. 

The following gentlemen were elected Members of the Society : — 

1. J. Scott Moore, The Manor, Kilbride, Co. Dublin; Wm. F. Walker, 

2, Trinity College ; 3. Dr. Stokes, Merrion-square ; 4. Dr. John Barker, 
48,'Waterloo-road ; — the following as Corresponding Members : — 1. John 
Gbrdon, C. E., India ; H. B. Hargrave, India ; John R. Hime, Pemam- 
buco; — and the following as Associate Members for the >ear 1859-60 : 
— ^W. B. Brownrigg; H. Geoghegan. 

The Rev. Samitel Haughton, F. R. 8., President, read the following — 
geological account of the abctic archipelago, drawn tjp from the 

SPECIMENS COLLECTED BY CAPTAIN F. L. M'CLINTOCK, R, N., FROM 1849 TO 

1859. 

[The following paper, illustrated by a Geological Map of the Arctic Archipelago, was 
published as an Appendix to Captain M'Clintock^s ** Journal of the Voyage of the Fox," 
December, 1859.— S. H.] 

The Map which was published with this geological description is 
coloured from the specimens brought home by Captain F. L. M'Clintock, 
R. N., from the Arctic Expeditions in which he served horn 1 848 to 1 859. 
These specimens are all deposited in the Museum of the Royal Dublin 
Society, and form a more extensive and better collection of Arctic rocks 
and fossils than is to be found in any other museum in Europe. 
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It will be most conTenient to describe the (Geology of the Arctic Is- 
lands by the foimatioiis which are to be found there, which are the fol- 
lowing: — 

1. The Granitic and Granitoid rocks. 

2. The Upper Silurian rocks. 

3. The Carboniferous rocks. 

4. The Lias rocks. 

5. The Superficial Deposits. 

I shall describe these successive formations briefly, and add a few 
remarks of a theoretical character, to indicate the important inferences 
which may be drawn from the facts respecting them, made known to us 
by M'Clintock's discoveries. 

I. The Geanitic asd GiuyiTon) Rocks. 

These rocks form a considerable part of North Greenland, on the east 
side of Baffin's Bay, and constitute the rock of the country at the east 
side of the Island of North Devon, which forms a portion of the coast 
line of the west of Baffin's Bay, and the north side of the entrance into 
Lancaster Sound. 

1. WhaU'JUh Islands^ lat. 69® N., are composed of a very fine-grained, 
flaggy, black mica schist, composed of black micadn very small plates, 
occasionally putting on a homblendic lustre, and minute grains of quartz 
interstratified with the mica. The softer varieties are cut by the natives 
into grissets and cooking utensils of various shapes, some of which A- 
semble the camb-stones found in Ireland, which are made from a kind 
of potstone, abundant in parts of the county of Donegal. 

2. Upemavik, lat. 72*^ N., Greenland. — This district is famous for 
the occurrence of large quantities of plumbago, which is found in a meta- 
morphic rock of the following character : — Fine-grained, amorphous, 
granitoid rock, composed of minute particles of gray quartz ; a honey- 
coloured felspar, of waxy lustre, of unknown composition ; minute par- 
ticles of red, semitransparent garnet, of conchoidal fracture ; and small 
particles, with occasional large nests, of plumbago. The plumbago oc- 
curs both amoiphous and in long acicular crystals. Sometimes the rook 
becomes of a coarser texture, and more crystalline, and the yellow 
colour of the felspar gives place to a greenish tinge, and it sometimes 
also becomes a felspar of perfect cleavage, semi-transparent and white. 

The dohecahedral crystals of garnet reach the diameter of one inch. 

The general character of the rocks near Upemavik is different from 
that of the rock in which the plumbago is found, and consists of a fine- 
grained, black mica schist, with very little felspar or quartz, and inter- 
sected by thin veins of elvan, composed of quartz and white felspar. 
The cooking utensils of the natives are made from this fine schist, in 2)re- 
ference to any other description of rock. 

3. Woman's Islands. — These islands, off the west coast of Greenland, 
are composed of a gametiferous mica slate, formed of black mica, in 
layers, with alternating plates composed of white felspar and quartz, 
and filled with fine garnets, rose-coloured, vitreous in fracture, and 
transparent. 
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4. Cape Torhy lat. 76® N., Greenland. — This cape is composed of a 
fine-grained granite, consisting of quartz, white felspar, with minute 
specks of a black mineral, of pitchy lustre. Composition not yet deter- 
mined. 

5. Wohtonholme and Whale Sounds y lat 77' N"., Greenland. — At 
Wolstenholme Soimd the granitoid rocks of Greenland become converted 
into mica slate and actinolite slate, of a remarkable character. 

The mica slate is composed of large plates of an intimate mixture of 
black and white mica, the chemical examination of which will doubtless 
prove of interest. These plates of mica are separated by bands of pure 
white felspar. 

The actinolite slate is dark green, and formed by an almost insensible 
gradation from the mica slate. 

In the low grounds between Wolstenholme and Whale Sounds the 
granitic rocks cease, and are covered by deposits of fine, red, gritty 
sandstone, of a banded structure, and a remarkable coarse, white con- 
glomerate. 

The boundar}^ between these formations is also marked by the de- 
velopment of masses of dolorite and clayey basalt, 

6. Care\/B Islands, 76° 40' X., Greenland, lie to the westward of Wol- 
stenholme Sound, and are composed of a remarkable gneissose mica 
schist, formed of successive thin layers of quartz granules, containing 
scarcely any felspar, and layers of jet black mica, with occasional faoeti 
of white mica. 

This mica schist passes into a white gneiss, composed of quartz, 
white felspar, and black mica, penetrated by veins, coarsely crystallized, 
of the same minerals. Yellow and white sandstones are also found in 
small quantity on the islands, reposing upon the granitoid rocks. 

Ca2)es Of^boni and irarrendery lat. 74° 30' X., !Xorth Devon. The gra- 
nitoid rocks between these two capes are composed of graphic granite, 
consisting of quartz (graj^) and white felspar; this graphic granite 
passes into a laminated gneiss, consisting of layers of black mica and 
white translucent felspar, sparingly mixed with quartz. With the 
gneiss are in ter.st ratified beds of ganietiferous mica slate, consisting of 
quartz, pale greenish white felspar, black and white mica in minute 
spangles, and cr}'stals of garnet, rose-coloured, disseminated regularly 
through the mass. Quartziferous bands of epidotic hornstone occur with 
the foregoing beds ; and the whole series is overlaid by red sandstones, 
of banded structure, which bear a striking resemblance to those that 
overlie the granitoid beds of Wolstenholme Sound. 

8. North Somerset, The granitoid rocks are found agfdn on the 
west side of the Island of North Somerset, where they form the eastern 
boundary of Peel's Sound. Eoulders of granite are found at a consi- 
derable distance (100 miles) to the eastward of the rock in situ, as at 
Port Leopold, Cape Rennell, &c. The general character of the granitic 
rocks in the north and west of North Somerset are thus described by 
Captain M'Clintock : — 

*' Near Cape Rennell we passed a very remarkable rounded boulder 
of gneiss or granite ; it was 6 yards in circumference, and stood near 
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the beach, and lome 15 or 20 yards above it; one or two masses of 
Tonnded gneiss, although very much smaller, had arrested oar attention 
at Port Leopold, as then we knew of no such formation nearer than 
Cape Warrender, 130 miles to the north-east; subsequently, we found 
it to commence in situ at Cape Granite, nearly 100 miles to the south- 
west of Port Leopold. 

'' The granite of Cape Warrender differs considerably from that of 
North Somerset ; the former being a graphic granite, composed of gray 
quartz and white felspar, the quartz predominating ; while the latter, 
or North Somerset granite, is composed of gray quartz, red felspar, and 
green chloritic mica, the latter in large flakes ; both the granite and 
gneiss of North Somerset are remarkable for their soapy feeL"* 

To the east of Cape Bunny, where the Silurian limestone ceases, and 
south of which the granite commences, is a remarkable valley called 
Transition Valley, from the junction of sandstone and limestone which 
takes place there. The sandstone is red, and of the same general cha- 
racter as that which rests upon the granitoid rocks at Cape Warrender 
and at Wolstenholme Sound. Owing to the mode of travelling by sledge 
on the ice, round the coast, no information was obtained of the geology 
of the interior of the country, but it appears highly probable that ^e 
granite of North Somerset, as well as that of the other localities men- 
tioned, is overlaid by a group of sandstones and conglomerates, on which 
the Upper Silurian limestones repose directly. A low sandy beach 
marks the termination of the valley northwards, and on this beach were 
found numerous pebbles, washed from the hills of the interior, composed 
of quartzose sandstone, cornelian, and Silurian limestone. 

Cape Granite is the northern boimdary of the granite, which retains 
the same character as far as Howe Harbour. It is composed of quartz, 
red felspar, and dark green chlorite ; and is accompanied with gneiss 
of the same composition. I have in my possession a specimen of this 
granite, found as a pebble at Graham Moore Bay, Bathurst Island, S.W., 
a locality 135 knots distant from Cape Granite, to the north-west. 

9. Beliefs Straits, lat. 72° N., separate North Somerset from 
Boothia Felix. The "Fox" Expedition wintered here in 1858, and 
had abundant means of ascertaining the geological structure of the 
neighbourhood. The junction of the granitoid and Silurian rocks occurs 
in these straits, the low ground to the east being horizontal beds of 
Silurian limestone, while on the west the granite hills of West Somer- 
set rise to a height of 1600 feet above the narrow straits. The granite 
here is of three varieties : — 

«. Blackish gray, flne-grained, gneissose granite, composed of quartz, 
white felspar, and large quantities of fine grains and flakes of horn- 
blende, passing into black mica. The gneissose beds of this granite dip 
13 S. £. 

fi, A red granite, graphic texture, composed of quartz and red fel- 
spar, coarse-grained. 

• " Journal of the Boyal Dublin Society," 1857. 
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y. Syenite, composed of honey-yellow felspar and hornblende, in 
very large crystals, the felspar passing into red and pink, and the whole 
rock mass penetrated by veins of the same material, but fine grained. 
This variety of igneous rock was met with principally at Pemmican 
Bock, western inlet of Bellot's Straits. 

Large quantities of hornblende are also met with at Leveque Harbour, 
BcUot's Straits, composed of facetted crystals, agglutinated together into 
large masses, forming a crystalline, homblendic gneiss. 

10. Pond's Bay, Baffin's Bay, lat 72% 40' N.— In this locality a 
quartziferous black mica schist imderlies the Silurian Limestone, inter- 
stratified with gneiss and quartziferous quartz rock, all in beds, inclined 
as** W. S.W. (true). 

1 1 . Montreal Island, mouth of the Fish River, lat. 67**45'N. — The gwr 
nitoid rocks, which everywhere in the Arctic Archipelago underlie the 
Silurian Limestone, appear at Montreal Island as a gneiss, composed of 
bands of felspar (pink) and quartz {\ in. thick), separated by thin plates, 
composed altogether of black mica, the whole rock exhibiting the phe- 
nomena of foliation in a marked degree. 

The east side of King William's IslEuid, though composed of Silurian 
Limestone, like the rest of the island, is strewed with boulders of black 
and red micaceous gneiss, like that of Montreal Island, and black meta- 
morphic clay slate, in which the crystals of mica are just commencing 
to be developed. It is probable that the granitoid rocks appear at the 
surface, somewhat to the eastward of this locality. 

12. Prince of Wales Island, west of Peel Sound. — ^The granitoid 
rocks extend across Peel Sound into Prince of Wales* Island, in the form 
of a dark syenite, composed of quartz, greenish-white felspar, passing 
into yellow, and hornblende. This rock is massive and eruptive at Cape 
M'Clure, lat. 72° 51' N., and occasionally gncissose, as at lat. 72* 13' N. 
Between these two points, at lat. 72** 37' N., a limestone bluff' occurs, 
containing the characteristic Silurian fossils, and is succeeded, at 70* 40<, 
by a ferruginous limestone, bright red, and a few beds of fine red sand- 
stone, like those observed by M^Clintock at Transition Valley, North 
Somerset The entire western portion of Prince of Wales' Land is 
composed of Silurian limestone, which, in the exti'eme west, at Cape 
Acworth, becomes chalky in character, resembling the peculiar Silurian 
limestone found on the west side of Boothia Felix. 

II. The Silurian Roczs. 

The Silurian rocks of the Arctic Archipelago rest everywhere directly 
on the granitoid rocks, with a remarkable red sandstone, passing into 
coarse grit for their base. This sandstone is succeeded by ferruginous 
limestone, which rapidly passes into a fine grajrisli-grccn earthy lime- 
stone, abounding in fossils, and occasionally into a chalky limestone, of 
a cream colour, for the most part devoid of fossils. The average dip of 
the Silurian limestone varies from 0^ to 5° N. W., and it forms occasion- 
ally high cliffs, and occasionally, low, flat plains, terraced by the action 
of the ice as the groimd rose from beneath the sea. 

The general appearance of the rocks is similar to the Dudley lime- 
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stone, and would strike even an observer who was not a geologist. This 
resemblance to the Upper Silurian beds extends to the structure of the 
rocks on the large scale. Alternations of hard limestone and soft shale, ' 
■o characteristic of the Upper Silurian beds of England and America, 
arranged in horizontal layers, give to the cliffs around Port Leopold the 
peculiar appearance which has been described by different Polar navi- 
gators As " buttress-like," ** castellated." This appearance is produced 
by the unequal weathering of the cliff, which causes the hard Hmestone 
to stand out in bands. Excellent sketches of this remarkable appearance, 
drawn by Lieutenant Beechy, are figured at page 35 of Parry's *' First 
Voyage," Hecla and Griper, 1819-20. 

The western side of King William's Island (now, alas ! invested 
with so sad an interest) is a good example of the low, terraced form 
which the limestone rocks assume at times. 

The following lists contain the names of the principal fossils brought 
home by Captain M'Clintock : — 

I. Oi^RNIER BAY (LAT. li" N. ; LONG. 92o W.) 

1. CyaihophyUum helianthoides, seyeral specimens. 

2. HeHolitta poroaa. Gamier Bay. Another specimen from near Cape Bunny. 

8. SpedmensofCamelian, Gneiss, Chalcedony, &c.y&c., from the shingle near Cape Bunny. 
4» Cromua Aretieua^ several specimens. 

5. Atrypa phoea (Salter). 

6. jlfyypa retieularit. 

7. Brachiopoda on slab (various). 

8. Cjatbophyllum. 

9. ColvwMaria SutKerlandi (Salter). Several specimens. 

n. PORT LEOPOLD (lat. 73* 60' K. ; LONG. 90* 15* W.) 

1. Limestone containing numerous fossils of the Upper Silurian type: Calamopora Goth' 

landiea, Goldf. Ehynchonella cttneata f Dalm. Cyathophyllum^ sp. 

2. Dark earthy limestone, containing multitudes of the Loxonema M^Clintockiy as casts 

— 1100 feet above sea-level on North-east Cape. 
8T Fine q>edmens of Selenite from shaly beds in clifT. 
4. Fibrous gypsum from same. 

ITL ORimTH ISLAND (lAT. 74» 86' W.; LONG. 96* 80' W.) 

1. Beautiful specimens of the Cromut Arcticus. PL YI., Fig. 6, Joum. R. D. S., vol. i. 

2. Orthoeeroi Griffithi. PI. V., Fig. 1. Joum. R. D. S., vol. i. 

8. An Orthoceras, with lateral siphuncle, and simple circular outline of septa. 
4. Loxonema Rossi, PL Y., Figs. 6, 8, 9, 10, 11, Joum. B. D. S., voL L 
6. Numerous spedmens of crinoidal limestone. 

6. Strophomena Donnetti (Salter). Sutherland's Yoyage. PI. Y., Figs. 11, 12. ' 

7. AJtypha phoea (Salter). PI. Y., Figs. 8, 4, 7 (Joum. R. D. S., vol. i), and a ribbed 

Atrypa, not identified with European species, and undescribed. 

8. An undescribed bryozoan Zoophyte. PL YII., Fig. 6. Joum. R. D. S. 

9. Odophyllum Phragmoeeras (Salter). Sutherland. PL YL, Fig. 4. 

10. Syringopora geniculata, 

11. An undescribed species of Maerocheilus. 

lY. BEECHET I8LAXn> (laT. 74o 40' K. ; LOKG. 92° W.) 

1. Orthoceras (species). 

2. Great multitudes of Atrypa phoea, forming, in fact, a dark-coloured earthy Atrypa 

limestone. 

3. With these were associated many species of Loxonema, sometimes so abundant as ia 

form a pale pink and whitish Loxonema limestone. 
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4. A species of ribbed Atiypa. 

5. Crinoidal limestone in abundance. 

6. Syringopora reticulata, 

7. Calophyllum phragmoeera* (Salter). Sutherland. PI. VI., Fig. 4. 

8. Cyathophyllum atipitotvm. 

9. „ articulatum (Edwardes and Haime). 

10. Calamopora Gathlandica* 

11. ,, alveolaris. 

12. FavUtella Branklini (Salter). Sutherland. PL VI., Rg. 3. 
18. Clytiophyllum Salten, Sutheriand. PI. VI., Fig. 7. 

14. Cyathophyllum (species). 

15. Loxonema^ described by Mr. Salter in SatherUmd's *' Voyage to Wdlington Chmml. 

PL v., Fig. 19. 
This is a fine slab of limestone, almost altogether composed of the remains of Loxomema 
ScJteri, No. I., and Atrypa phoea. It appears to have been quietly deposited at the 
bottom of a deep submarine depreraion, swarming with Pyramidellids and deep-water 
Brachiopoda. The physical conditions indicated by the fossils are also rendered pro- 
bable by the rociL itself, which consists of fine gray limestone, subcrystalUne, and in- 
timately blended with the finest and most delicate description of mud, sach aa oould 
only be found where the water was deep, and all currents far remov^. 

V. CORNWAU.ZS ZSLANDp ASSISTANCE BAT (laT. 74o 40' K.; LOKG. 94» W.) 

1. Orthoceras Otnmanneyi (Salter). Sutherland. PL V., Figs. 16, 17. 

2. Pentamenu conchidium (Dalman). Sutherland. PL V., Figs. 9, 10. 

3. Pentameriis limestone. 

4. Cromus Arcticug. 

6. Cardiola Salteri, PL VIL, Fig. 6. Joum. R. D. a, voL i. 
6. Syringopora genieulata. 

VI. CAPE YORK, LAKCASTEE SOUND (lAT. 73° 50' N. ; LONG. 87* W.) 

A specimen of the same fossil coral which I have named, doubtfully, from Beechey Island, 
as Favosites or Calampora Gothlandica ; it is not impossible, however, that it b not 
a Calamopora at all, but a species of Chaetetes. 

VII. POSSESSION BAY, SOUTH ENTRANCE INTO LANCAST£B SOUND 

(lat. 730 30' N. ; LONG. 77° 20' w.) 

Specimens of brown earthy limestone, with a fetid smell when struck with a hammer; 
resembles closely the limestone of Cape York, Lancaster Sound. 

VIII. DEPOT BAY, BELLOT^S STRAITS (lAT. 72° N. ; LONG. 94° W.) 

1. Maclurea. 

2. Cyathophyllum helianthoidet (Goldfuss). 

The limestone at this locality^is white and saccharoid, with large rhombohedral ciystali 
of calc-spar. 

• IX. CAPE FARRAND, EAST SIDE OF BOOTHIA (lAT. 7Io 38' N.; 

LONG. 930 35' W.) 

1. Atrypa phoca (Salter). 

2. Loxonema Ro»»i, Joum. R. D. S., vol. L, PL V. 
8. Atrypa (ribbed sp.) 

4. Calamopora Gothlandica (Goldfuss). 
6. Cyrtoceras, sp. 

The rock at this locality is a gray mud limestone. 

X. WEST SHORE OF BOOTHIA (lAT. 70° TO 71° N.), CONTAINING TUB 

MAGNETIC POLE. 

1. Atrypa phoca (Salter). 

2. Loxamena RoiMi, Joam. B. D. S., vol. i., PL V. 

3. Favittella Franhlini (Salter). Joum. R, D. S., vol. i., PL XI. 
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4. Loxtmema Salten (Satheriuid). PL V., Fig. 18. 

The creftm-ookmred, chalkj limtttone, foond on the west side of Prince of Wales* Island, 
here occurs, and is generally destitute of fossils, like that of Prince of Wales* Land. 

XI. FUBT POINT (laT. 72* 50* N. ; LONG. 9J* W.) 

1. CrammM AreHeut. Jonm. R. D. 8., vol. i., PI. VI. 

2. Maclnrea, sp. 

8. Mjfa rohmdata f 

4» Stromuftopora eoneemtriea, 

6. C^atkophjfUumhditmikoides (Goldfuss). 

6. Petraia hima. 

7. Calamopcra GoihBaMdiea (Goldfuss). 

8. FaootUeM megastoma f 

9. Cffaihopkjfllum eespitotum, 

10. FttvUteUa FraniUmi (Salter). Sutherland. PL VI., Fig. 8. 

11. Strqthodf Angtini (Salter). Sutherland. PI. VL, Fig. 6. 

12. Atrypaphoea (Salter). 

The limestone here is of the same gray earthy aspect as at Beechey Island and Port Leo- 
pold. 

zn. PRnroE of wajuev ulkd (lat. 72** 88' n. ; lovo. 97* 16' w.) 

1. Cyathophyllnm, sp. 

2. Calamopcra Gotldandica. 
8. Stromatopora coneentrUa, 

These fossils occur in gray earthy limestone, near its junction with the red arenaceous 
limestone already described. 

xm. WEST OOA8T OF KZMO WILLXAirB ISLAND. 

t. Laxomema Bouu Jonm. R. D. S., toL L, PL Y. 
2. Catenopora ueharoidet. 
8. Orthoceras, sp. 
4. liadnrea, sp. 
6. Atiypa, sp. 

6. Syringopora genieultUa, 

7. Cliriophyllnm, sp. 

8. OrtkU tlegoMtnla. 

IIL The Cabbonifesous Rocks. 

The Upper Silurian limestoneB, already described, are succeeded by 
a most remarkable series of close-grained, white sandstones, containing 
numerous beds of highly bituminous coal, and but few marine fossils, — 
in fact, the only fossil shell found in these beds, so far as I know, in 
any part of the Arctic Archipelago, is a species of ribbed Atrypa, which 
I believe to be identical with the Atrypa fallax, of the Carboniferous 
Slate of Ireland. These sandstone beds arc succeeded by a series of blue 
limestone beds, containing an abundance of the marine shells commonly 
found in all parts of the world where the carboniferous deposits are at 
all developed. The Hne of junctiou of these deposits with the Silurians, 
on which they rest, is N. E. to E. N. R (true). Like the former, they 
occur in low, flat beds, sometimes rising into cliffs, but never reaching 
the elevation attained by the Silurian rocks in Lancaster Sound. 

JOXTRV. OEOL. 8OC. DUB. — ^VOL. VHI. 2 X 
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The following lists contain the principal fossils and specimens pie- 
sented to the Eoyal Dublin Society by Captain M'Clintock and by Cap- 
tain Sir Robert IfClure :— 

Coal, sandstone, clay ironstone, brown hematite, were foond along 
a line stretching E, N. E. from Baring Island, through the south of Mel- 
ville Island, Byam Martin's Island, and the whole of Bathurst Island. 
Carboniferous limestone, with characteristic fossils, was found along the 
north coast of Bathurst Island, and at Hillock Point, Melville Isluid. 

The discovery of coal in these islands is due to Parry ; but the evir 
dcnce of the extent and quantity in which it may be found was obtained 
during the Expeditions of Austin and Belcher. In addition to the loca^ 
lities surveyed by himself. Captain M'Clintock has given me specimens 
of the coal found at other places by other explorers, and it is from a 
comparison of all these specimens that I have ventured to lay down the 
outcrop of the coal-beds, which agrees remarkably well with the boun- 
dary of the formations laid down from totally different data. 

I. BIZJLOGK POINT, MELVILLE ISLAND (LAX. 76« K. ; LOITO. lllo 45' W.) 

Produetus tvIeaiuM. Journ. B. D. S., vol. i., PI. VII., Figi. 1, 2, 8, 4, 7. 
Spirifer Aretieus. Journ. R. D. S., vol. i., PL IX. 

n. BATHURST ISULND. KOETH COAST, CAPE LADT FRANXIJir ? 

(laT. 760 40' K. ; LOKG. 98« 45' W.) 

Spirifer Arctiat: Journ. R. D. S., vol. i., PL IX., Fig. 1. 
Lithottrotion bataUifcrme, 

m. WAi.T.Ag T BEACH, BABIKQ ISLAin) (lAT. 74o 80' N. ; L0I7O. 121o W.) 

1. Wood fossilized by brown hematite ; stmcture quite distinct 

2. Cone of the spruce fir, fossilized by brown hematite. 

IV. PRINCESS ROYAL ISUINDS, PRINCE OF WALES' STBAIT, BABJSB ISLAKl) 

(lAT. 72o45'N. ; LONG. 117" 30' W.) 

1. Nodules of clay ironjstone, converted partially into brown hematite. 

2. Native copper in large masses, procured from the Esquimaux in Prince of Wales's 

Strait. 
8. Brown hematite, pisolitic 

4. Grayish-yellow sandstone, same as Cape Hamilton and Byam Martinis Island. 
6. Terebratula a*pera (Schlotheim). Journ. R. D. S., vol. L, PL XL, Fig. 4. 

This interesting Brachiopod was found in limestone by Captain 
M'Clure, at the Prmcess Royal Islands, in the Prince of "Wales' Strait, 
between Baring Island and Prince Albert Land. I have no hesitation 
in pronouncing it to be identical with Schlotheim's fossil, which is found 
in the greatest abundance at Gerolstein, in the Eifel. Banks' Land, <Hr 
Baring Island, is composed of sandstone, similar to that at Byam Mar- 
tin's Island, and at the Bay of Mercy. This sandstone contains beds 
of coal, apparently the continuation of the well-known coal beds of Mel- 
ville Island. It is a remarkable fact, that these carboniferous sandstones 
underlie beds of undoubtedly the carboniferous limestone type, and 
that at Byam Martin's Island, where fossils are found in this sandstone, 
they are allied to Atrypa fallax and other forms characteristic of the 
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lower sandstonee of the carboniferous epoch. It is, therefore, highlj 
probable Uiat the coal-beds of Melville Island are very low down in the 
series, and do not correspond in geological position with the coal-beds 
of Europe, which rest on the summit of the carboniferous beds. It is 
interesting to find at Princess Boyal Island, where, from the general 
strike of the beds, we should expect to find the Silurian limestone un- 
derlying the coal-bearing sandstones, that this limestone does occur, 
and contains a fossil, T, atperdf eminently characteristic of the Eifelian 
beds of Germany, which form, in that country, the upper SHurian 
strata. 

T. GAFB HAMILTON, BABUfQ ISLAVD (laT. 74« 15' N. ; LOITO. 117* 80' W.) 

1. Gnjiflh-yellow sandstone, like that foond in situ in Bjam Martin's Island. 

2. CoaL — The coal foand in the Arctic regions, exceptfaig that brought from Disco Is- 

land, West Greenland, which is of tertiary origin, presents everywhere the iam^ 
characters, which are somewhat remarkable. It is of a brownish colour and ligna- 
ceoos texture, in fine layers of brown coal and Jet-black glossy coal interstratified ia 
delicate bands not thicker than paper. It has a woody ring under the hammer, re- 
calling the peculiar clink of some o/ the valuable gas coals of Scotland. It bums 
with a dense smoke and brilliant flame, and would make an excellent gas coal ; and, 
in fact, it resembles in many respects some varieties of the coal which has acquired 
such celebrity in the Scotch and Pruasian law courts, under the title of the Torbane 
HillmineraL 

TI. GAPE DUNDABp MELVILLE ISLAIO) (lAT. 74** 30' K.,* LONG. 113o 45' W.) 
fine specimens of coal. 

Tn. GAPE 8ZR JAMES WLOBB, MELVILLE ISLAITD (lAT. 74* 45' N. ; 

LOiro. 114« 30' W.) 
Sandstone passing into blue quartzite. 

vm. GAPE PBOVZDENGE, MELVILLE ISLAND (lAT. 74« 20' N. ; 

LONG. 1 120 30' W.) 

▲ specimen of crinoidal limestone, apparently similar to that occurring in Griffith's Is- 
land, from which, however, it could not have been brought by the present drift of the 
floating ice, as the set of the currents is constant from the west. If brought to its 
present position by ice, it must have been under circumstances differing considerably 
from those now prevailing in Barrow's Strait 

Tsllowish-gray sandstone. 

Clay ironstone passing into pisoliUc hematite. 

IX. WXMTEB HARBOUR, MELVILLE ISLAND (lAT. 74« 35' N. ; 

LONG. 110M5'W.) 

Fine yellow and gray sandstone. 

X. BRIDPORT HfLET, MELVILLE ISLAND (laT. 75« N. ; LONG. lOa"* W.) 

Coal, with impressions of Sphenopteris. 

Ferruginous spotted white sandstone. 

Clay ironstone, passing into brown hematite. 
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XI. gKENB BAY, MELYILLE ISLAND (lAT. 75» K. ; LOHG. I08b W.) 



Bitummons coal, with finelj divided lamiiuB, associated with brown cr3ntaUiiie 

with chertj beds, and gray-yellowish sandstone, passing into brownish red nad- 
stone. 

XII. HOOPER ISIiAMD, UDDOir's GULF, HELYILLB ISLAND (lAT. VS® b'V.', 

LONG. 1120 w.) 

Nodules of clay ironstone, very pare and heavy, associated with fermginons fine sand- 
stone and coal of the usual description. 

Tho hill- tops and sides along the south shore of Liddon*8 Onl^ and 
as far as Cape Dundas, are generally hare, composed of frozen mud, 
arising from the disintegration of Bh&Le^ the annual dissolving snows 
washing them down and giving them a rounded form. The southern 
slopes generally support vegetc^^on. Fragments of coal are very fre- 
quently met with, and at the mouth of a ravine on the south shore of 
Liddon's Gulf, Captain M'Clintock saw plenty, of very good quality ; it 
contained a considerahle quantity of pyrites or hisulphuret of iron. 

xm. BTAM MARTDTS ZSLAMD (laT. 75** 10' N. ; LONG. KH^*" 15' W.) 

TelloWish-gray sandstone, in situ, containing a ribbed Atiypa, allied to the A. ptmdfOam 
of V. Buch, and the A» fallax of the Carboniferous rocks of Ireland. 

Reddish limestone, with broken fragments of shdls, of the same description of Brachiopod 
as the last 

Coal of the usual description. 

Fine-grained red sandstone, passing into red slate. 

Scoriaceoua hornblendic trap (boulders). 

The sandstone of Byam Martin's Island is of two kinds — one red, 
finely stratified, passing into purple slate, and very like the red sand- 
stone of Cape Bunny, North Somerset, and some varieties of the red 
sandstone and slate found between Wolstenholme Soimd and Whale 
Sound, AYest Greenland, lat. IT north. The other sandstone of Byam 
Martin's Island is fine, pale-greenish, or rather grayish-yellow, and not 
distinguishable in hand specimens ^m the sandstone of Cape Hamil- 
ton, Baring Island. It contains numerous shells and casts of a terebra- 
tuliform Brachiopod, closely allied to the Terehratula primipilarU of 
Von Buch, found abundantly at Gerolstein in the Eifel. On the whole, 
I incline to the opinion that the sandstones, limestone, aod coal of Byam 
Martin's Island, and the corresponding rocks of Melville Island, Baring 
Island, and Bathurst Island, are low down in the Carboniferous System, 
and that there is in these northern coal-fields no subdivision into red 
sandstone, limestone, and coal-measures, such as prevail in the west of 
Europe. If the different points where coal was found be laid down on 
a map, we have in order, proceeding from the south-west : Cape Ha- 
milton, Baring Island ; Cape Dundas, Melville Island, south ; Bridport 
Inlet and Skene Bay, Melville Island ; Shomberg Point, Graham Moore 
Bay, Bathurst Island ; a line joining all these points is the outcrop of 
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the coal-beds of the south of Melville Island, and runs £. N. E. At all 
the localities above mentioned, and, indeed, in every place where coal 
was found, it was accompanied by the grayish-yellow and yellow sand- 
stone already described, and by nodules of clay ironstone, passing into 
brown hematite, sometimes nodular, and sometimes pisolitic in struc- 
ture. 

XIY. GRAHAM MOOBEP8 BAY, BATHI7BST ISLAND (lAT. 75o SO* ; 

LONG. 102« W.) 

Coal of the usual qiiality. 

At Cape Lady Franklin, and at many other localities along the north 
shore of Bathurst Island, carboniferous fossils in limestone, clay iron- 
stone balls passing into brown hematite, cherty limestone, and earthy 
fossiliferous limestone, with the same species oi Atrypa as at Eyam 
Martin's Island, were found in abimdance by Sherard Osbom, Esq., 
Commander of H. M. S. Pioneer, in whose Journal the following note 
respecting them may be found : — ** The above collection was defivered 
over to Captain Sir Edward Belcher, C. B., by Commander Blchards, at 
2 p. M., on 7th Nov. 1853."* 

It is to be hoped that they may soon be made available for the elu- 
cidation of the geology of this most interesting portion of ^the Arctic 
discoveries. 

XV. BATHURST ISI^AXnO, BEDFOBD BAT (lAT. 75« N. ; LONG. 95o 60' W.) 

In this locality abundance of Tesicolar scoriaceons trap-rocks were found by Captain 
M'Clintock ; they appear to me to be the representatiyes of the yolcanic rocks found 
ererywhere at the commencement of the Carboniferous period. 

XVI. COBNWAIiZilB ISLAJXUs M'DOXJOALL BAT. 

1. Sjfrimgopora geniadaia, Joum. R. D. S., vol. i, PI. XL, Fig. 2. 

2. Cardiola SaUen, Joum. R. D. S., vol. i., PL YII., Fig. 6. 

The Syringopore found at Comwallis Island appears to be identical 
"with the variety of the Irish Carboniferous 8, genxculata, in which the 
ooralites are at a distance from each other, somewhat exceeding their 
diameters, and in which the connecting tubes are about two diameters 
apart. 

A question of very considerable geological interest is raised by the 
occurrence together of corals, in the same locality, of Silurian and Car- 
boniferous forms. 

I entertain no doubt of their being in sitHf and occurring in the same 
beds, for the following reasons : — 

1st. The Syringopores of Griffith's Island were foimd at an elevation 
of 400 feet above the sea, and, therefore, could not be brought by drift- 
ing ice. 



« Fide " Arctic Expeditions," 1854-5, p. 254. 
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2nd. The specimens were apparently of the same texture and com- 
position as the native rock, whenever the latter was yisible from under 
the snow. 

8rd. I do not beUeve in the lapse of a long interval of time between 
the Silurian and Carboniferous deposits, — ^in fact, in a Devonian period. 

4th. The same blending of corals has been found in Ireland, ^eBas 
Boulonnais, and in Devonshire, where Silurian and Carboniferous forms 
are bf common occurrence in the same localities. 

5th. In the Carboniferous beds proper of Melville Island, and Ba- 
thurst Island, there were not found, so far as I am aware, any corals of 
the same character as those at Griffith's Island, Comwallis Island, and 
Beechy Island, which could give a supply to be drifted to the latter 
localities in a Pleistocene sea. It is plain, from the height at which the 
corals were found, that, if they were brought to their present localities 
by ice, it must have been during the period known as Post-tertiary, as 
the present conditions of drift-ice in Barrow's Straits do not permit us 
to suppose them to have been placed where we now find them by exist- 
ing causes. 

The occurrence of coal-beds in such high latitudes has been specu- 
lated on by many geologists, in my opinion not very satisfactorily; as 
it is very difficult to conceive how, even if the question of temperature 
were settled, plants even of the Fern and Lycopodium type oould exist 
during the darkness of the long winter's night at Melville Island. This 
difficulty is increased by the facts made known to us by the discovery of 
Ammonites and Lias fossils in Prince Patrick's Island by Captain 
M'Clintock. 

IV. — The Lias Eocks. 

Many years ago, it was asserted by Lieutenant Anjou, of the Eussian 
Navy, that Ammonites had been found by him in the cliffs on the south 
shore of the Island of New Siberia, off the north coast of Asia, in lat 
74° N. This statement, which was published in Admiral von Wran- 
gel's Journal, attracted but little attention, until it was confirmed, as fiir 
as probability of such fossils occurring at so high a latitude is concerned, 
by the remarkable discovery of similar fossils, by Captain M'Clintock, 
in lat. 76° 20' N., at Point Wilkie, in Prince Patrick's Island. 

In a paper published by the Royal Dublin Society, in the first vo- 
lume of their Journal, p. 223, Captain M^Clintock thus describes the 
finding of these fossils : — 

'* After returning to Cape de Bray, we took up the provisions that 
the officer after whom it is called had left for us, and crossed the strait 
to Point Wilkie ; reached it on the 14th May. This traverse was the 
more difficult from the great load upon our sledge, and the imfavourable 
state of the ice and snow. The freshly fallen snow was soft and deep, 
and beneath it the older snow lay in furrows across our route, hardened 
and polished by the winter gales and drifts, so that it resembled marble. 

** On landing, I found the beach low, composed of mud, with the foot- 
prints of animds frozen in it. A few hundred yards from the beach 
there are steep hills, about 160 feet in height, and upon the sides of 
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these, in reddish-coloxired limestone, casts of fossil shells abound. In- 
land of these, the ordinary pale carboniferous sandstone and cherty lime- 
stone reappeared. The fossils are all small, and of only a few varieties, 
some being ammonites, but the greater part bivalves. They differed from 
any I had met with before, and the rock was almost brick-red ; I picked 
up what appeared to be fossil bone {lchthyo%auru8 ?\ only part of it ap- 
pearing out of the fragment of the rock. 

'' Point Wilkie appears to be an isolated patch of liassic age, resting 
upon carboniferous sandstones ai\d limestones, with bands of chert, of 
the same age as the limestones and sandstones of Melville Island. The 
eastern shore of Intrepid Inlet is composed of this formation ; while the 
western, rising into hills and terraces, is of the underlying Carboniferous 
epoch. At the western side of Intrepid Inlet I found upon the ice a 
considerable quantity of white asbestos, but did not ascertain from 
whence it had been brought.** 

The fossils thus found in »%tii, I have no doubt, belong to the Lias- 
sic period, and as their geological interest is indubitable, I offer no 
apology for inserting here the following description, written by me on 
Captain M'Clintock's return to Dublin from his third Arctic Expedi- 
tion : — 

I. VmXXB POINT, PEINCE PATEICx's LAIH) (lAT. 76o 20' N.; 

LONG. 117° 20* W.) 

LIA8F088IL8. 

(a) AmnumiteM APClintoeki, Journ. R. D. S., vol. i., PI. IX , Figs. 2, 3, 4. 
Monotia geptentrionalit, Journ. R. D. S., vol. i., PI. IX., Figs, 6, 7. 
PUnrotomariaj sp., Journ. R. D. S., vol. i., Fl. IX., Fig. 8. 
Cast of some Univalve, Journ. R. D. S., vol. i., PI., IX, Fig. 7. 
NuenltM, sp. 

(a) Ammonites MOlintocki (Haaghton). — Tegtd eompre$iAy earinaid, anjraetibv§ 
laH$j iateribut eomplanatUj trangvertim undaio-eo9tatit ; eostit aimpKeibtiSf juxtd mar- 
gimem interiorem leviffatit ; dorto earnuUo acuta; aperturd iagittatd^ eompreta^ antiee 
earinatd ; septia lateribys ^lobatit. 

This fine Ammonite resembles several species common in the upper 
Lias of the Plateau de Larzac, Sevennes, in France. It approaches 
A. eoneavus of the lower Oolite, but is distinguished by having only 
four lobes on the lateral margins of the septa, and by its showing no 
tendency to a tricarinated keel. The following measurements give an 
exact idea of its form, as compared with that of the species men- 
tioned : — 
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The principal difference here observable is in the somewhat greater 
size of A, concavwj and the larger umbilic of A. IPClinioeki, It oer- 
lainly resembles this well-known Ammonite very closely ; and it ap- 
pears to me difficult to imagine the possibility of such a foceil living in 
a frozen, or even a temperate sea. 

The discovery of such fossils in situ^ in 76^ north latitude, is calcu- 
lated to throw considerable doubt upon the theories of climate which 
would account for all past changes of temperature by changes in the 
relative position of land and water on the earth's surface. No attempt, 
that I am aware of^ has ever been made to calculate the number of de- 
grees of change possible in consequence of changes of position of land 
and water ; and from some incomplete calculations I have myself made 
on the subject, I think it highly improbable that such causes could have 
ever produced a temperature in the sea at TG"" north latitude, which 
would allow of the existence of Ammonites, especially Ammonites so 
like those that lived at the same time in the tropical warm seas of the 
south of England and France, at the close of the Liassic, and commence- 
ment of the lower Oolitic period. 

During the course of the same Arctic Expedition in which these 
organic remains were found, Captain Sir Edward Belcher discovered in 
some loose rubble, of which a cairn was built on Exmouth Island (lat 
77« 12' N., long. 96° W.), vertebral bones of apparently some liassic 
Enaliosaurian. All doubt as to the reality of this discovery, and all 
idea of accounting for the occurrence of such remains by drift, must be 
abandoned, as the fossils found by M'Clintock were unquestionably m 
9ttu, and it is impossible to evade the consequences that follow to geolo- 
gical theory from their discovery. 

Captain Sherard Osbom also found broken vertebrse of a Teleosauros, 
150 feet up Rendezvous Hill, Byam Martin's Channel, at the N. W. 
extreme of Bathurst Island : they were certainly in iitu. 

I am well aware that the question of light in the Arctic seas, will be 
disposed of by some geologists, who will remind us, that the Saurians, 
and probably the Ammonites, were endowed with a complicated optical 
apparatus, rendering them ca])able of using their eyes, not only for the 
distinct vision of objects differing greatly in distance, but also of using 
them under widely differing conditions of light and darkness— and I 
readily admit the force of such observations. 

But what are we to say as to the question of temperature ? It was 
certainly necessary for an Ammonite to have a sea fi«e from ice, on 
which to float and bask in the pale rays of the Arctic sun — and, there- 
fore, I claim a temperature for those seas at least similar to that which 
now prevails in the British Islands ; and I may add that the Ammonite, 
from its habits, was essentially dependent on the temperature of the air, 
as well as on that of the water. 

There is at present a difference of 49**'5 F. between the mean an- 
nual temperature of Point Wilkic and Dublin ; and if this change of 
temperature be supposed to be caused by a change of the relative posi- 
tions of land and water, the temperature of Dublin, or of some plaoe on 
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the same parallel of latitude, must be supposed to be raised to 99^*5 F. ; 
while the temperature of the thermal equator will exceed 124^1 A 
theory that involves such a result, which must be considered as a mini- 
mum, certainly requires proof, as it is probable that the Ammonite re- 
quired a finer climate than that of Britain for the fuU enjoyment of his 
existence. 

The theory of central heat, also, appears to me to be open to the same 
objection, as a mode of explaining this remarkable geological fact ; for 
it will simply add a constant to our present climates, leaving the diffe- 
rences to remain, as at present, to be accounted for by latitude, and dis* 
tribution of land and water. The astronomical theory of Herschel, 
which would account for former changes of climate by changes in the 
radiating power of the sun, would only increase the temperature at each 
latitude, leaving the differences as at present. 

The only speculation with which I am acquainted, which is capable 
of solving this opprohrxum geologicorumy is the hypothesis of a change in 
the axis of rotation of the earth ; the admission of which, as a geologi- 
cal possibility, is mathematically demonstrable, and which has recentiy 
had some singular evidence in its favour advanced by geologists. 

In 1851 I brought forward, at the Oeological Society of Dublin, a 
case of angular fragments of granite occurring in the carbonifeibus lime- 
stone of the county of Dublin ; and explained the phenomena by the 
supposition of the transporting power of ice. In 1855 Professor Earn- 
say laid before the Geological Society of London a fiill and detailed 
theory of glaciers and ice as agents concerned in the formation of a re- 
markable breccia, of Permian age, occurring in the central coimties of 
England ; and, still more recently, the same agent has been employed 
by the Geological Surveyors of India to account for the transport of ma- 
terials at geological periods long antecedent to those in which ice trans- 
port is commonly supposed to h^e commenced. The motion of the 
earth's axis woidd reconcile all the facts known ; and it must be re- 
garded as a geological desideratum to determine its amount and direc- 
tion, and to assign the cause of such a movement. The solution of this 
problem I regard as quite possible. 

It is well worthy of remark that the arguments from the occurrence 
of coal-plants and Animonites strengthen each other, the coal-plants ren- 
dering the question of lights and the Ammonites that of heaty insuperable 
objections to the admission of any received geological hypothesis to ac- 
count for the finding of such remains in situ, in latitudes so high as 
those of Melville Island, Prince Patrick's Island, and Exmouth Island. 

V. The Supekficial Deposits. 

The surface of the ground, where exposed, throughout the Arctic 
Archipelago, does not appear to be covered with thick deposits of clay 
or gravel, such as are found generally in the north of Europe, and re- 
ferred by geologists to what tiiey call *' the Glacial Epoch." There are 
not, however, wanting abundant evidences of the transport of drift ma- 
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terials ; and there is eoine good evidence, collected by Captain MH)lin- 
tock, of the direction in which the drift was moved. 

Specimens of granite, which I have no hesitation in referring to the 
characteristic granite of the west side of North Somerset, were found 
at Leopold Harbour (North Somerset), and at Graham Moore Bay 
(Bathurst Island). One of these localities is N. E., and the other N. W. 
of the granite of North Somerset ; from which I infer that there was no 
constant prevailing direction for the drift-ice that carried these boul- 
ders, but that they were transported to the northward in various direc- 
tions, according to the varying motion of the currents that moved the 
ice. The boulder of granite at Port Leopold is 100 miles N. £• of the 
granite which gave origin to it; and the specimens from Graham Moore 
Bay are 190 miles to the north-west of their source. 

At Cape Bunnell (North Somerset), in a direction intermediate be- 
tween the two former directions, a remarkable boulder of the same gra- 
nite was found, confirming the general direction of the transportbig 
force from south to north. Its position and size are thus reconled by 
Captain M*Clintock : — " Near Cape Ecnnell we passed a very remark- 
able rounded boulder of gneiss or granite; it was six yards in circum- 
ference, and stood near the beach, and some fifteen or 20 yards above 
it. One or two masses of rounded gneiss, although very much smaller, 
had arrested our attention at Port Leopold." 

It is well known that Captain Sir Robert M'Clure brought home 
specimens of pine trees found in the greatest abundance in the ravines 
on the west coast of Baring Island. One of his specimens, preserved 
in the Museum of the liojei DubHn Society, measures fifteen inches by 
twelve inches, and contains three knots, that prove it formed a portion 
of the stem high above its root. The bark is not found on this specimen, 
which docs not represent the full thickness of the tree. I have estimated 
that this fragment contains seventy rings of annual growth. 

Similar remains were foimd by Captain M*Clintock and Lieutenant 
Mccham in Prince Patrick's Inland ; and in "Wellington Channel by 
Sir Edward Belcher. On the coast of New Siberia, Lieutenant Anjou 
found a clay cliff containing stems of trees still capable of being used as 
fuel. The original observers all agree in thinking that these trees grew 
where they are now found ; and Captain Osbom, in mentioning Sir 
Roderick I. Murchison's opinion that they are drift timber, justly adds 
the remark that a sea sufficiently free from ice to allow of their being 
drifted from the south would indicate also a climate sufficiently mild to 
allow of their having grown upon the land where they now occur. Mr. 
Hopkins, in his anniversary address, as President of the Geological So- 
ciety of London, has published a remarkable geological speculation, 
which would account for the facts above mentioned.* 

So far as the evidence of drift boulders is concerned, I have shown 
that the direction of the currents was from the south ; a fact which fidls 
in with the drift theory, so far as it goes. 

• « Journal of the Geological Society of London,** vol viil., p. Izir. 
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We caimoty however, dissociate these trees from the fSacts connected 
with the distribution of the remains of the Siberian mammoth in Asia 
and America. It is now known that this elephant was provided with a 
warm far, and that his food was of a kind which grows even now in 
Northern Siberia ; so that the drift theory, which was formerly supposed 
necessary to account for the occurrence of these remains, has now 'been 
quietly dropped, sttb ttletUio, by the geologists. Many other drift theo- 
ries have, in like manner, lived their short day, and gone the way of all 
false hypotheses ; among others, the drift theory of the origin of coal. 
Farther investigation may show that the glacial epoch of Europe was 
one of a very different character in Asia and America, and that, while 
glaciers dotiied the sides of Snowdon and Lugneiquillia, pine forests 
flourished in the Parry Islands, and the Siberian elephants wandered on 
the shores of a sea washed by the waves of an ocean that carried no 
drifting ice. 

There is abundant evidence, however, that the Arctic Archipelago 
was 8ubmei^;ed in very recent geological periods ; for we know that sub- 
fossil shells, of species that now inhabit the waters of the neighbouring 
seas, are found at considerable heights throughout the whole group of 
islands. H'Glure found shells of the Cyprina islandica at the summit 
of the Coxcomb range, in Earing Island, at an elevation of 500 ft. above 
the sea level ; Captain Parry also has recorded the occurrence of Venus 
(probably Cyprina islandica) on Byam Martin's Island ; and in the re- 
cent voyage of the Fox, Dr. Walker, the Surgeon of the Expedition, 
found the following subfossiL shells at Port Kennedy, at elevations £rom 
100 to 500 ft. :— 



1. Sazicava rngoM. 

2. Teflina proxima. 

8. AstarCe Arctica (Borealui). 

4. Mya UddeTallensiB. 

5. Cyprina lalaodica. 



6. Cardiam. 

7. Myatnincata. 

8. Bocdnum nndatam. 

9. Acmea testodinalis. 
10. Balanus Uddevallensu). 



At the same place a portion of the palate bone of a whale was found, 
at an elevation of 150 ft. 

All these facts indicate the former submergence of the Arctic Archi- 
pelago, but this submergence must have been anterior to the period 
when pine forests clothed the low sandy shores of the slowly emerging 
islands, the remains of which forests now occupy a portion, at least 
100 ft, above high water mark. 

Mb. G. Eeiolt Kutahan, G. S. I., read the following paper — 

OH A BEVSBSED FAULT OCCUBBIKa IK THE LEIKSTEB COAIr FIELD, AT THE 

jTrwcnoir of the queen's couirrT aih) comnr or kilkekny. 

Mt friend, B. B. Edge, Esq., mentioned to me a remarkable fault in the 
Doonane Colliery, &e last time I was in the Queen's County (May, 
1859), which he had forgotten to point out when I was examining that 
district At the time ho mentioned it, ho was unable to find his work* 
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ing plan; but since then he has forwarded me a copy, which I beg to 
lay before this Society. 
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a, cool, 9 ft 6 In.; &, flre-^Uy ; c, seat ; d; bind, with beds of day ironstone. 

Scale, 80 feet to 1 inch. 

This fault runs nearly N. and S., from the Queen's County into Kil- 
kenny, as marked on the Government map. (see sheet 137). It was 
proved in the workings on the " Old CoUiery," or "Three-foot" coal, 
at Doonane, where it was found to be an upthrow to the west of 14 feet, 
and to 'hade' or underlie also to the west, as shown in Mr. Edge's section 
(see fig.), and therefore causes an overlap of the coal and other beds. 
The thickness of the coal -at the east and west of the fault was 2 feet 9 
inches, and it overlapped itself 1 7 feet. 

During the working of the coal at the east of the fault in the Boon- 
ane Colliery, Queen's County, the coal brought up by the fault was also 
being worked in the Pullagh Colliery, county of Kilkenny.* The 
latter place being wet, the colliers sank an underground shaft down into 
the works of the Doonane Colliery, and flooded them. It then became 
the subject of a law-suit between the proprietors, the Hon. Mr. Wandes- 
forde and Mr. Edge, and was tried at three consecutive assizes at Mary- 
borough, commencing in the year 1 854 or 1865. It was then decided in 
favour of the latter, and subsequently a large portion of the Pullagh 
Colliery was leased by the Hon. Mr. Wandesforde to Mr. Edge, who 
joined the works in the two collieries by a tunnel, as shown in the sec- 
tion. The timnel was cut through that part of the fault which lies in 
the Queen's County, about 150 yards to the north of the boundary. I 
have mentioned all these particulars, as there is now no way of examin- 
ing so remarkable a fault, the pits and workings being all closed. 

I may here also observe that, since I examined this district. Captain 
Fitzmaurice, R. N., has proved a peculiar fault in his coUiery at Coor- 
laghan. When I was there, they were sinking a vertical shaft at the 
N. W. of a fault that was supposed to be an upthrow to the N. W. : 
they have now proved that it is so ; but the beds are so curiously 
crumpled and doubled up, that they cut the same coal either two or 
three times. I cannot myself vouch for the truth of the above state- 



* This colliery is included in the Carragh Colliery in the explanation of sheet 187 oC 
the Government Geological Map, and the coal that was worked in it is suppoaed to be tbt 
same as the one we call No. 8. 
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ment, not having seen it ; but it must be an interesting case, and well 
worthy of an examination^ which I hope to make at some fiiture 
period. 

Mr. B. B. Edge showed me a cabinet of fossils, collected by his son, 
John Edge, Esq., T. C. D., among which is a remarkable specimen of 
Alethopteris lonchitoidety with three pinnules joined to a primary rachis, 
which proves that the fern has a hipinnaU frond. 

Lord Talbot de Malahide gave the thanks of the Society to the Pre- 
sident for his paper. 

The Meeting then adjourned. 

AKNUAL GENERAL MEETIKO, WEDNESDAY, FEBBUABT 8, 1860. 

LoBB Talbot de MiXAHTDE, Y. P., in the Chair. 

The ballot having closed, the following gentlemen were declared 
duly elected : — 

Pbesedent. — Rev. Professor Haughton, F. R. S. 

Vice-Pbesidekts. — Sir Bichard Griffith, Bart, LL. D. ; Lord Talbot 
de Malahide ; Robert Call well, M. R. I. A. ; Robert Mallet, F. R, S. ; James 
Apjohn,M.D., F.R.S. 

Teeasubebs. — Gilbert Sanders, M. R. L A. ; F. J. Sidney, LL.D. 

Seceetasies. — Joseph Beete Jukes, F. R. 8. ; E. Perceval Wright, 
M. B., F. L. S. 

CoijyciL. — Rev. H. Lloyd, D. D., F.R. S. ; John Kelly, Esq. ; Samuel 
Downing, LL.D. ; John B. Doyle, Esq. ; J. R. Kinahan, M.D., F. L. S. 
G. V. Du Noyer, M. R. I. A.; Alexander Carte, M. B.; Edward Wright 
LL. D. ; Professor Harvey, M. D, F. R. S. ; Robert H. Scott, M. A. ; Sa 
muel Gordon, M. D. ; William. H. Baily, F. G. S. ; Major Leech, R. E. 
Alphonse Gages, M. R. I. A. ; R. S. Reeves, Esq. 

The Society then adjourned till 8 o'clock. 

ADJOURNED ANNIVERSARY MEETING. 
The Pbesidekt in the Chair. 

The Minutes of the morning Meeting were read and confirmed, and 
the Report of Council read. 

KEPOEt. 

The Council have to congratulate the Society that during the past year 
they have lost no members by death. 

Some changes have, however, taken place, since eight Annual Mem- 
bers have left the Society. This loss of eight, however, from the Ust of 
our Ajinual Members has been more than compensated by the election of 
nine new Annual Members during the past year. 




216 JOUBKAL OP THB OSOLOOIOAL 0OCI£1T OF DITBLnr. 

The numbers of our Honorary and Annual Members thus remain the 
same; while our Corresponding Members have been increased by three, 
and our Life Members by one, which brings the total number of the So- 
ciety to 150. 

The state of the Society's funds is also satisflEustory, inasmuch as, after 
paying all liabilities for tlie year 1859, there is a balance to the credit 
of the Society amounting to £13 9s. lid., in addition to a sum of £80, 
which is iavested in the Funds. 

Satisfactory as this result may be deemed, it has, however, only been 
attained, and can only be conserved, by the exercise of the most rigid 
economy, even to an extent which, your Council cannot conceal fi^m 
themselves, is calculated to be prejudicial to the interests and usefulness 
of the Society, since it wiU prevent their any longer illustratiDg tilieir 
publications. It has lately been the practice for the Society to pay half 
the cost of the illustrations of the papers, the authors paying the other 
half. The permanent income of the Society, however, is barely equal 
to the expenses which are absolutely necessary, independently of this 
one ; so that, for the future, the Society can only undertake to print the 
letterpress of the papers commonicated to it, leaving the illnstndions to 
be supplied by each author at his own discretion* 

Your Council wish, therefore, to urge upon the attention of the 
Members, and the public at large, the desirableness of increasing the 
number of the subscribing Members. An increase of even twenty or 
thirty of these would enable your Council to add largely to the yalue of 
your Journal, which is now circulated among scientiSc societies all over 
the world, and of which each member of the Society receives a copy. 

In the Appendix will be foimd the following tabular lists : — 

let A list of all the Members now on the books of the Society. 

2nd. A list of the names of Members gained and lost during the 
year 1859. 

3rd. An abstract of the Treasurer's account for the year 1859. 

4th. A list of the donations received during the past year. 

5th. A list of the Societies and Institutions to whom a copy of the 
Journal of the Society is regularly forwarded. 

The Report of the Council having been read, the following gentle- 
men were elected Ordinary Members of the Society: — 1. Archibald 
M'Comas, 23, liathmines-road; 2. E. Joy, 33, Mountj oy- square ; and the 
following as Associate Members for the year 1859-60: — J. Glenn(»i, 
Dolphin's-bam ; J. M Scott, Trinity College. 
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APPENDIX TO ANITOAL REPORT. 



No. I. 
LIST OF MEMBERS, CORRECTED TO JANUARY 31, 1860. 



Members are requested to ettrreet errors m this List, hy letter to the 
Eey. Samuel Riuohton, Trmity OoUegef JhMin. 

HONOEART MEMBERS. 

1844. 1. Boa6, Amie, F. 6. a, Paris. 

1844. 2. Lyell, Sir Charles, F. R. S., 11, Harley-street, London. 

1844. 8. Murchuon, Sir Roderick L, F. R. S., 16, Belpraoe-squeure^ London. 

1832. 4. Sedgwick, Rev. A, F. R. S., Cambridge. 

HONORARY CORRESPONDING MEMBERS. 

1854. 1. Thomaa Oldham, F. R. S., India. 

1854. 2. Arthur A. Jacob, a K, Imtia. 

1855. 8. Joseph Medlicott, India. 
1859. 4. John 6ord<Mi, C £., India. 

1859. 5. Heniy J. B. Hargrave, C. K, India, 
1859. 6. John Hime, Pemambueo. 

MEMBERS WHO HAVE PAID LIFE COMPOSITION. 

1853. 1. ADen, Richard Pardjr, Austin Friars, London. 

1857. 2. Carson, Rey. Joseph, D. D., F. T. C D., Trinity CoUeye, 

1832. 8. Davis, Charles, M. D., 83, York-strtet, 

1857. 4. Greene, John Ball, 6, Ely-plaee. 

1857. 5. Haliday, A. H., A. M., F. L. S., M. R. I. A., Hareourt-s&eet. 

1831. 6. Hamilton, Sir W. R., M. R. I. A., Observatory, Dunsink. 

1848. 7. Haaghton, Rev. Professor, F. R. a, 40, IVinity College. 

1850. 8. Hone, Nathaniel, M. R. I. A., St. Doulough's, Co. Dublin. 
1831. 9. Hntton, Robert, F. G. S., Putney Park, London. 

1851. 10. Jokes, Joseph Beete, F. R S., 51, Stephen* e-yreet^ 
1834. 11. Eling, Hon. James, M. R. LA., Miteheletown. 
1844. 12. King, John, Dame-street. 

1856. 13. Lentaigne, John, M. D., Great Denmark-street 

1848. 14. Luby, Rev. Thomas, D. D., F. T. C. D., Trinity College. 

1851. 15. Malahide, Lord Talbot de, F. R S., Malahide Court, Malahide. 

1838. 16. Mallet, Robert, C. £., F. G. a, Delville, Glasnevin^ and 11, Bridge-street, 

Weetminster, London, 8. W. 

1846. 17. Murray, B. B., 69, Lower Gardiner-etreet. 

1859. 18. Ogilby, William, Liscleen, Dunmanagh, Co. T^frone. 

1851. 19. Whitty, John Irvine, LL. D., Henrietta-street. 

MEMBERS WHO HAVE PAID HALF LIFE COMPOSITION. 

1831. 1. Baillie, Rev. James Kennedy, D. D., Ardtrea, Stewartstown. 

1854. 2. Barnes, Edward, Ballymurtagh, Co. Wiehlow. 

1832. 3. Bryce, James, High School, Glasgow, 

1855. 4. Carter, Sampson, C. £., Kilkenny. 

1865. 5. Clarke, Edward, 8, Frankfort BuUdinge, Bathgar. 

1854. 6. Clemee, John, Luganure Mine, Glendalough, Co. ffieklow. 
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Elected. 

1857. 7. Cnwfbrd, Bobert, a E., ewrt ofMmn. Peto andJBetU, 9, Oreai Gtotgit-^ 

ttreet^ We$tmin$ter. 

1856. 8. Du Xojer, O. V., M. B.I. A., 51, StephetCg-greem. 

1832. 9. Dimraven, Earl odi; F. R. S., Adare^ Co, Umeriek. 

1836. 10. EnnUkiUen, Earl of; M. R. L A., Flareme* Court, EmnigkOlem, 

1844. 11. Eamonde, Sir Thomas, Bart, M. B. I. A., 9, Johtutown Gutle, Wexford. 
1854. 12. Foote, Frederick J., 51, SUphem't'^eem, 

1853. 13. Harkneaa, Profeator, F. O. S., Qiieea*« Cofl^, Cork. 

1856. 14. Haaghton, Lieut John, KlL, SL Hdtna, 

1857. 15. Haughton, John Hancock, Esq., CarUm, 
1850. 16. Head, Henry, IL D., Lower FUxwaUam^atreti. 

1858. 17. mil, J., C. E., ISiUamore. 

1840. 18. Jackaon, James E., TulUdeny, BlaehoaUrtowm. 

1839. 19. James, Colonel, B. E., F. R. &, Ordnauee Sttrvey Office^ SomikttmpUm. 

1858. 20. Jones, Bey. Heniy Hampden, Adore, Co. Limeriei. 

1832. 21. Kearney, Thomas, PoUatgretn, Co. Umeriek. 

1857. 22. Keane, Marcns, Beech Park, Emms, Co, dare. 
1835. 23. Kelly, John, 38, MounipleaaantsqMare, 

1853. 24. Kinahan, George H., St, KUda, Smufyeove, Dalkef, 

1839. 25. Lansdowne, Marquis of, 54, Berkde^-oquare, London. 

1838. 26. Larcom, Major-General, B.E., LL. D., F. B. &, Phetnix Pkrk. 

1858. 27. Leech, Major, B. E., MoMnijoy Barracks, PkamxPark, 

1840. 28. Lindsay, Henry L., C.E. 

1832. 29. Mac Adam, James, F. G. S., 18, Cottege^treet, East, BelfasL 

1840. 30. Montgomery, James E., M. B. L A. 

1856. 31. Molony, G. P., Capt, 25Ui Begt, Madras N. I., per Messrs, Orimdlay and 
Co., 63, Comhill, London. 

1856. 32. Medlicott, Henry, Roarkee, Bombay. 

1857. 33. M^Iyor, Rev. James, Rectory, Moyle, N'twtownstewart, Co. Jerome. 

1845. 34. Neville, John, C. £., M. B. I. A., Dundalk. 

1852. 35. O'Kelly, Joseph, 61, Stephen**' green. 

1844. 86. Palmerston, Viscount, G. C. B., M. P., 4, CarllonGardens, London. 

1832. 37. Portlock, Major-Gen., R. E., F. R. S., 58, Queen's Gardens, Hyde Park. 

1832. 38' Renuy, Henry L., R. R, Canada. 

1854. 39- Smyth, W. W., Jermyn-ttreet, London. 

1832. 40- Tighe, Right Hon. William, Ifoodstock, Innistioyue. 

1834. 41* Verschoyle, Archdeacon, Rathbarron^ CoUooney. 

1853. 42. Webster, William B., 104, Grafton-ttreet. 

1846. 43. Wilson, Walter, 51, Stephen't green. 

1854. 44. Wyley, Andrew, 51, Stephen t-green. 
1857. 46. Wynne, Arthur B., 51, StephenU-green. 

ANNUAL MEMBERS. 

1831. 1. Apjohn, James, M. D., F. R. S., South-hill House, Blackrock. 
1864. 2. Ashton, Samuel, Woodfield^ Newtoumbarry, 
1857. 3. Baily, W. XL, F. G. S., 61, Stephen' »- green. 

1857. 4. Bandon, Right Hon. Lord, Castle Bernard, Co. Cork. 

1859. 5. Barker, John, M. D., 64, Waterloo-road. 

1855. 6. Barton, H. M., 5, Foster-place. 

1859. 7. Battersby, Francis, M. D., 16, N, Cumberland-street. 
1844. 8. Bective, Earl of, Headford, Kells. 

1858. 9. Bermingham, J., Millbrook, Tuam. 

1831. 10. Brady, Right Hon. Maziere, Chancellor, 26, Upper Pembroke- street. 

1857. 11. Bolton, George, Jun., 8, Upper Ormond-quay. 

1810. 12. Callwell, Robert, M. R, L A., 25, Herbert-place. 

1857. 13. Carte, Alexander, A. M., M. B., Royal Dublin Society, 

1858. 14. Cotton, Charles, Mallow Railway Company, Mallow. 



▲PPBin>IX TO AITNTTAL BSPOBT. 219 

1857. 15. Cndg, G. A., C. E., 6, Ely-place, 

1894. 16. Croker, Charles P., M. D., 7, Merrion-tqwire, West, 

1846. 17. D'Arcy, Matthew, M. R. I. A., Anchor Brewery^ Utther-ttreet. 

1849. 18. Downing, Samuel, C. £., LL. D., 6, IHnity College, 

1832. 19. Dablin, The Archbishop of; The Palace^ Stephen's green, 

1857. 20. Dowse, Richard, Blessington'ttreet. 

1862. 21. Doyle, J. B., MarUUo-Urraee^ Sandymount. 

1853. 22. De Vesci, Lord, Ahbeyleix Houee, Abbeyleix. 

1857. 23. Farran, Charles, M. D., Feltrim^ Malahide. 

1856. 24. Fleming, Lionel J., C. K, 2, Henrietta-street. 

1857. 25. Frith, R. J., C. E., Lemeter-road, Rathminet. 

1858. 26. Gages, Alphonse, M. R. I. A., 51, Stephen' »-green. 
1849. 27. Galbraitb, Rev. Joseph A., F. T. C. D., Trinity College. 
1856. 28. Ganley, Patrick, 6, Ely-place. 

1849. 29. Gyles, A. McGwire, Saunders' Court^ Kyle, EnnUcorthy. 

1831. 30. Griffith, Sir R., Bart., LL. D., 2, FltzwilHam-place, 

1852. 31. Gordon, Samael, M. D., 11, Hume-street. 

1856. 32. Good, John, City-quay. 

1859. 33. Green, Mardock, 52, Lower SachnUe-strut, 

1857. 34. Hampton, Thomas, C. £., 6, Ely-place. 

1848. 35. Harvey, Professor, M. D., F. R. S., 40, Trinity College. 
1834. 36. Hutton, Thomas, F. G. S., 116, Summer-hill. 

1853. 37. Hemans, George W., C £., 10, Rutland-square, East. 

1852. 38. Jellett, Rev. Professor, F. T. C. D., II. R. I. A., 6, TnnUy College. 

1842. 39. Jennings, F. M., M. R. I. A., F. G. S., Brown-street, Cork, 

1858. 40. Jones, William, C. £., 6, Ely-place. 

1858. 41. Ir?rin, George W., C. £., 6, Ely-place, 

1856. 42. Einahan, J. R., M. D., M. R. I. A., F, L. S., St, Kilda, Sandycove, Ddlhey. 

1853. 43. Kingsmill, Thomas W., Jan., Sidmonton^ Bray, 

1831. 44. Lloyd, Rev. Humphrey, D. D., F. T. C. D., 35, IVinity College. 

1854. 45. Longfield, Rev. George, F. T. C. D., Trinity College. 

1855. 46. M^Causland, Dominick, 12, Fitzgibbon-street. 
1831. 47. M'Donnell, John, M. D., 4, Gardiner' s-row. 

1852. 48. Mac Donnell, Rev. Richard, D. D., Provost of Trinity College, Provost's 

Houscy Trinity College. 

1837. 49. Mollan, John, M. D., 8, Fitzwilliam-tquare, North. 

1851. 60. M*DoweU, George, F. T. C. D., 6, Trinity College. 

1849. 61. M'Goire, Thomas, 46, Kildare-street. 

1859. 52. Moore, Joseph Scott, The Manor, Kilbride, Co. Dublin, 

1831. 53. Nicholson, John, M R. I. A., Balrath House, KelU. 

1856. 54. O'Brien, Octavius, 23, Kildare-street, 
1859. 55. O'Grady, M. T., 36, Elessington- street. 

1857. 66. O'Meara, Rev. Eugene, A. M., 57, Great Brunswick -street. 

1832. 57. Patten, John, Royal Dublin Society. 

1843. 58. Petberick, John, Knockmahon, Kilmacthomas. 

1857. 59. Phayre, George, C. E.^ 60, Upper Dominick -street. 
1857. 60. Porter, William, C. £., 13, Charlemont-mall. 
1857. 61. Reeves, R., 22, Upper Mount-street. 

1856. 62. Robuoson, Hartstong, 15, St. James' e-terr ace, Malahide. 

1852. 63. Smith, Robert, M. D., 63, Eccles -street. 
1852. 64. Sanders, Gilbert, M. R. I. A., 2, Foster-place. 
1854. 65. Scott, Robert H., A. M., 13, SuffaVt-street. 
1849. 66. Sidney, F. J., LL. D. 19, Herbert-street, 

1857. 67. Stack, Rev. Thomas, F. T. CD., Trinity College. 
1859. 68. Stokes, William, M. D., Merrion-square. 

1857. 69. Tait, Alexander, C. E., Santry. 

1859. 70. Waldron, L., M.P., LL.D., Ballybrack, Dalkey. 
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1869. 71. Walker, Wniiain T., 2, Dimty CoOege. 

1832. 72. Wall, Bey. C. W., D. D., Vioe-Phnroet, nimi^ OMmfe, 

1857. 78. Welland, W. T., 48, Upptr Rmtland-^trteL 

1859. 74. WUde, W. B., M. D., JMemoa-mar*. 

1851. 76. Wright, Edwaid, LL. D., IL R. I. A., FloraeOZr, Donnybrook, 

1868. 76. Wright, £.PeroeTal,M.B.,M.B. LA., F.L.&,Jtf«0m«, TVmtlyCoA^ 

ASSOCIATES FOR THE TEAR 1869-60. 

1. Bateman, C. W., 66, Camden'ttreei. 

2. Brownrigg, W. B., Adelaide-road, 
8. Cook, S., 20, PleaaoKt-wtreeL 

4. Crawford, W., 17, TWwtty Cottege, 
6. Denny, R., 82, Hardmdke-itreet, 

6. Duke, R. A., 21, Bathminee. 

7. Dopping, C., 64, Lower Motmt'MtreeL 

8. Geogh^gan, EL, 4, Upper Merrum-etreet 

9. Gibbon, J., Cottage, Satufynumnt 

10. Glennon, J. Doip/dn'e'ham. 

11. Hunt, S., 84, Frederiek'ttreet, 

12. MHJrorty, J., 10, St Andrew-etreet, 

18. Patterson, B. T., 1, Sandjbrd-plaee, Sandfird. 

14. Robertson, R., Gledewood, Roebuck. 

16. Symes, H. A., Sueeex-parade, EmgetOMm, 

16. Tudor, R. P., 12, FUzwUUam-eireet. 

17. Townsend, BL, 17, Dri$uig College. 



No.IL 

MEMBERS GAINED. 

Corresponding Memhert. 

*1. Gordon, J., C. £., India. 
2. Hargrave, Henry J. B., C. £., India. 
8. Hime, John, Pernambuco. 

Annual Members. 

1. Barker, John, M. D., 64, Waterloo-road, 

2 . Battersby , Frands, M. D. , 1 6, North Cumberland-street, 

3. Green, Murdock, 52, Lower SoickvUle'^re^, 

4. Moore, J. Scott, The Manor ^ Kilbride, 

5. O'Grady, M. T., 35, Blessington-streeL 

6. Stokes, W., M. D., Merrion- square, North. 

7. Waldron, L., M. P., Ballybrack, Dalkey, 

8. Walker, W. T., 2, IVinity College. 

9. Wilde, W. R., M. D., 1, Merrion-square, North. 

MEMBERS LOST. 
Resigned, 

1. Gordon, John, C. E., Dominick-street. 

2. Locke, John, 14, Henrietta-street. 

8. Plgot, Right Hon. Chief Baron, 52, Stephen^s-green, North. 

* This gentleman was previously an Annual Member. 
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Sub»eriptiont inArrear. 

1. Byrne, Griffin, C K, Lower Minmi'tireeL 

2. Byrne, Patrick, 27, 7aao<-tlre«<. 

8. Httnilton, C. W., 40, Daminiek-gtreeL 

4. Kayanagh, J. W., Aptley JBinue, Bathmmet, 

5. Kincaid, J., 8, Herbert-Mtreti. 

The numbers in the aereral daaaee of Membera now stand as follows t — 

of I860. of 1860. 

Honorary Members, 4 • . . . 4 

Correq>onding ditto, 8 . . . . 6 

Life ditto, 68 .... 64 

Annual ditto, 76 .... 76 

146 150 
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No. lY. 

DONATIONS RECEIVED DUBING THE TEAR ENDING 81 DECEMBER, 1859. 

Journal of the Proceedings of the Linn»an Society, Vol. III., Nos. 11 to 15. Presented 
by^ the Society. 

Ditto, Supplement to Botany, Nos. 1 and 2. Presented by the Society. 

Proceedings of the Geographical Society, London, Vol. III., Nos. 1 to 6. Presented by 
the Society. 

Journal of the Royal Geographical Society, No. 28. Presented by the Society. 

Report of the Proceedings of the Geological and Polytechnic Society, West Riding of 
Toriuhire, 1857-58, 1858-59. Presented by the Society. 

Proceedings of the Royal Society, VoL IX., Nos. 33 to 36. Presented by the Rev. 
Professor Hanghton, F. T. C D. 

Transactions of the Historic Society of Lancashire and Cheshire, YoL X. Presented by 
the Society. 

Memoirs of the Literary and Philosophical Society of Manchester, 1st Series, Vol. lY. ; 
Part 1, VoL V. ; 2nd Series, Vols. XI., XII. Presented by the Society. 

Proceedings of the Kilkenny and Soath-East of Ireland Archaeological Society, Vol. II., 
Parts 17 to 22. Presented by the Society. 

Quarterly Jonmal of the Geological Society of London, VoL XV., Nos. 57 to 59. Pre- 
sented by the Society. 

Dublin Unirersity Zoological imd Botanical Association, VoL I., Part 2 ; with list of 
Members and Rules of Society. Presented by the Society. 

Proceedings of the Literary and Philosophical Society of Liverpool, No. 13. Presented 
by the Society. 

Transactions of the Royal Scottish Society of Arts, VoL V., Part 2. Presented by the 
Society. 

Proceedings of the Philosophical Society of Glasgow, Vol. V., Part 1. Presented by the 
Society. 

Proceedings of the Zoological Society of London, Parts 1 and 2. Presented by the 
Society. 

Proceedings of the Royal Institution of Great Britain, 1858-59, No. 9. Presented by 
the Institute. 

Bulletin des Stances de la Society Vaudoise des Sciences Naturelles, Vol. V. Presented 
by the Society. 

Catalogue de la Bibliotheque de la Societe Vaadoise des Sciences Naturelles. Presented 
by the Society. 

Jahrbncb der K. K. Geologischen Reichsanstalt Vienna, Vol. IX., Nos. 1 to 4. Pre- 
sented by the Society. 

Bulletin de la Societe Paleontologique de Belgique, VoL I. Presented by the Society. 

Zeitschrift fiir Allgemeine Erdkunde, Berlin, Nos. 67 to 75. Presented by the Society. 

Zeitschrift fiir die Gesammten Naturwissenschaften, Berlin, 1858, Nos. 7 and 8. Pre- 
sented by the Society. 

The American Journal of Science and Art, Nos. 79 to 83. Presented by the Editors. 

Transactions of the Academy of Sciences of St Louis, VoL L, Part 2. Presented by the 
Academy. 

Journal of the Boston Natural History Society, Vol. VI., No. 4. Presented by tlic 
Society. 

Proceedings of the Boston Natural History Society, Vol. VI., Nos. 11 to 22. Presented 
by the Society. 

Proceedings of the Academy of Natural Science of Philadelphia, pp. 127 to 273. Pre- 
sented by the Society. 

Journal of the American and Statistical Society, Nos. 1 to 3. Presented by the Society. 

The Canadian Journal of Industry, Science, and Art, Nos. 18 to 23. Presented by T. 
Henning, Esq., Toronto. 

Sensorial Vision : a paper read before the Leeds Philosophical and Literary Society. By 
Sir J. F. W. Herschel, Bart. Presented by the Autlior. 
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China and its Trade. B7 T. Crawford, Esq., F. R. S. Presented by the Author. 

Terrestrial Climate, as influenced by the distribution of land and water at diffierent geo- 
logical epochs. By H. Hennessy, F. B. S. Flresented by the Author. 

Articles published in the ** Edinburgh Beyiew,** 1817, 1849. By W. H. Fitton, M. D. 
Presented by the Author. 

Historical Account of the Inyertebrata occurring in the Permian rockB of the North of 
England. By Professor Wm. King. Presented by the Author. 

A New System of Chemical Philosophy, Part 1, and VoL XL, Part 1. By J. Daltoo, 
Esq., LL. D. Presented by the Literary and Philosophical Society of Manchester. 

Meteorological Observations and Essays. By J. Dalton, Esq., LL. D. Frwaattd by 
the literary and Philosophical Sodety of Manchester. 

Address delivered at the Anniyersary Meeting of the Geological Society, Loodon. By 
Miyor-Creneral Portlock, R. £., President. Presented by the Author. 

The Bocks of Kansas, with description of new Permian Fossils. By 6. Cl Swallow 
and F. Huron. Presented by the Authors. 

Description of new Fossils from the Coal Measures of Missouri and Ksnws By B. F. 
Shumond and 6. C. Swallow. Presented I7 the Authors. 

First and Second Annual Beports of the Geological Survey of Biissoori. By G. C 
Swallow, State Geologist. Presented by the Autluv. 

Beport of the Superintendent of the United States Coast Survey for the year 1856. By 
Professor A. D. Bache, Superintendent U. S. Coast Survey. Presentad by the 
Author. 

Geological Explorations in Kansas Territory. By T. B. Meek and F. V. Haydan. Pre- 
sented by the Academy of Natural Sciences, Philadelphia. 

Conservatory Journal, Bo^on, Nos. 1 to 4. Presented by the Editors. 

Memoirs of the Geological Survey of India, VoL L, Parts 1 and 2. Presented by Thos. 
Oldham, Superintendent of Geological Survey of India. 

Essay on Comparative Petrology. By M. J. Durocher, Mining Engineer and Professor 
of the Faculty of Sciences at Bennes. Trandated from the Annaka dee Mines, 
Vol . IX., 1857, by Bev. Samuel Haughton, IL A., F. T. C. D., and Ph)teBor of 
Geology, T. C D. Presented by the Translator. 

Annual Beports of the Leeds Philosophical and Literary Society, 1857-8, 1858-9. Pre- 
sented by the Society. 

On the Lower Palffiozoic Bocks of the S. E. of Ireland, and their associated Igneous 
Bocka. By J. Beete Jukes, M. A., F. B. S., Local Director of Geological Survey, 
Ireland, and Bev. Samuel Haughton, M, A. F. T. C. D., and Professor of Geology, 
T. C. D. Presented by the Authors. 

On the structure of Lavas which have consolidated on steep slopes ; with remarks on the 
mode of origin of Mount ^tna, and on the theory of Craters of elevation. By Sir 
C. Lyell, F. B. S. Presented by the Author. 

Annual Beport of the Superintendent of the Geological Survey of India, 1858-9. Pre- 
sented by Thos. Oldham, Esq., Superintendent. 

Annual Beports and Transactions of the Plymouth Institute, and Devon and Cornwall 
Natural History Society, 1867-9. Presented by the Society. 

Beport of the British Association for the Advancement of Science, Leeds, 1858. Pre- 
sented by the Association. 

Sur le Neocomien dans le Jura et son role dans le Serie Stratigraphique. Par Professor 
Jules Marcou. Presented by the Author. 

Dyas et Trias ou le Nouveau Ores Bouge en Europe dans TAmerique die Nord et dans 
r Indie. Par Professor Jules Maroou. Presented by the Author. 

Beply to the Criticisms of James D. Dana. By Professor Jules Maroou. Presented by 
the Author. 

On the Geology of the South Staffordshire Coal-fields. By J. Beete Jukes, M. A. Pre- 
sented by the Author. 

Annmd Beport of the Director- General of the Geological Survey of the United Kingdom. 
Presented by Sir B. Murchison, Director-GeneraL 

Address delivered at the Annual Meeting of the Boyal Geographical Society, May, 1859. 
By Sir B. Murchison, President. Presented by the Author. 

Annual Beport of the Smithsonian Institute, 1857. Presented by the Institute. 
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Defence of DS*. Gould. By the Sdentific Conncn of the Dudley ObMryatoiy, AlbAoy. 

Pteaented by the CounciL 
Reply to the Statement of the Trostees of the Dndky Obeervatoiy. By B. A. Ooold. 

Presented by the Author. 
Geological Sketch of the estuary and fresh-water deposit forming the bad lands of Jodith 

Biver. By F. V. Hayden, M. D. Presented by the Author. 
Extinct Vertebrata from the Judith River, aiid great Lignite formations of Nebraska. 

By J. Leidy, M. D. Presented by the Author. 
Obaerrations on ib» Genus Unia By Isaac Lea, LL. D., President of the Academy of 

Natural Sciences of Philadelphia. Presented by the Anthor. 
Transactions of the Philosophical Institute of VictDria, VoL IIL Presented by the 

Institute. 
Twenty-seyen Quarto Sheets of the Geological Hap of Ireland, viz., Nos. 110, 111, 112, 

128, 140, 141, 142, 160, 161, 166, 160, 161, 162, 168, 164, 171, 172, 178, 174, 

176, 182, 188, 184, 186, 190, 197, 198, and books of data. Presented by Sir R. 

Murchison, Director-General, Geological Survey of Great Britain. 
Map of Chicago Harbour and Bar, lUinds, U. S. A. Presented by Lieutenant-Colonel 

GrahauL 
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Society of Physics and Natural Histoiy. 

Queen*8 College Libraiy. 

Society of Physics. 

University. 

University. 
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ArchsBological Society. 
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Geological and Polytechnic Society of the West Riding of Torkahire. 

Philosophical and Literary Society. 

Royal Academy of Sciences (Saxony). 

University. 

The Literary and Philosophical Society. 

Historic Society of Lancashire and Cheshire. 

Geological Survey, Jermyn-ttreet, 

British Moaeom. 

Sodety of Arts, John-Ureet^ AdelphL 

Royal Institution, AlbemarU-atreei, 

Royal Society, BurUngion Houae. 

Geological Society, Someraet Houte. 

Linnean Society, Burlington House. 

Geographical Society, 15, Whitehall-plaee. 

Civil Engineers* Institute, 25, Great George' 9- tirtet^ fFeetmimsier. 

Royal Asiatic Society, 5, New Burtington-etreet, 

Royal College of Surgeons. 

Zoological Society, 11, Hanotfer-tquare, 

AUienssum, 14, WelUngton-street, Strand, W. E. 

Literary Gazette. 

The Hon. the East India Company, Eatt India Houge. 

La Soci6t4 Imperials d*Agriculture, d*Histoire Natoxvlle, et des Arts 
Utaes. 

Soci6t6 Linneen de. 

Academie Imperiale de. 

Literary and Philosophical Society of. [Sec., R. C. Christie.] 

Geological Society. 

Philosophical Institute of Victoria. 

Imperial Institute of Science. 

State Survey and University, Geological Room*, Columbia^ U. S. A, 

Imperial Institute of Science. 

Royal Academy of Science. 

The Editors of Silliman^s Journal of Science and Art. 

Bodleian Library. 

Ashmolean Society. 

Ecole Polytechnique. 

Geological Society. 
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Institute of France. 

Bibliotheque Imp. 
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Philadelphia, American Philosophical Society. 
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Plymouth Institution and Devon and Cornwall Natural History Society. 

Literary and Historical Society. 

Academy of Science. 

The Vatican Library. 
St. Andrew's, University Library. 
Sx.PETERSBUROjImperial Academy. 

Central Physical Observatory of Ru.«isia. 
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St&asboubo, Soci^t^ des Sdenoes NAtarellet de. 
ToBOHTOyC. W., Canadian Institate, per Thomas Henning, Esq. 

Uniyeraity College. 
Toulouse, . Academy of Sciences. 
TuBnr, . . . Royal Academy. 
Upsala, . . Boyal Society of Sciences. 
YnaiVA, • . Imperial Academy of Sciences. 

W. Haidinger, of Vienna, as Editor of the " Jahrbnch der K. K. Geo- 
logischen BkchsanstalL" 
Washdtotoh, Smithsonian Institote Library, per Henry Sterens, Esq. , Mcrfejf*t Hoteij 

Zurich, . . Uniyersitats Bibliothek. 



The President then proceeded to deliver the following 

ADSBESS. 

Gentlemen, — ^From the Report of Council just read, you will ob- 
serve that we have lost eight Members, and gained nine, during the past 
year ; and have also added to our list three new corresponding Mem- 
bers, so that the total number of Members, life and annual, on our books 
is now 150. 

We have reason to feel grateful to the Giver of all good things, that 
we have not had to deplore the loss of any of our feUow-labourers dur* 
ing the year, by the hand of death. 

In conformity with custom, I shall now invite your attention briefly 
to the progress made by Irish Geology during the past year, and then 
notice some of the most important additions to our science made else- 
where. 

Pkogbess of Ieish Geology. 

I. Deseriptive Geology and Falaontoloffy. 

In Descriptive GFeology, the Geological Society of Dublin has not 
recorded much progress — a circumstance which is to be accounted for by 
the fact that our contributions to this branch of the science are mostly 
confined to this country, and that, since the establishment of the Go- 
vernment Survey, the zeal and enterprise of private explorers have 
found other channels for their exercise. Our additions in this branch 
are limited to four, viz. : — 

1. On isolated patches of the lower Coal-measure shales in the north 
part of the county of Dublin, by Mr. J. Beete Jukes, Director of the 
Irish Survey. 

2. On an additional Permian locality in the county of Tyrone, by 
Sir Bichard Griffith. 

3. Geological map and section of the Vale of Ovoca, by Messrs. 
Egan and Geoghegan. 

4. Geological section of the Peninsula of Hook, county of Wexford, 
by Messrs. Geoghegan and Patterson. 

GOTTEN. 6E0L. 800. DUB— VOL. VIH. 2 H 



^tasriij lukik ^ljllt Thw.igiiipt if ^i^ ^<<arirt> ■ ■■?wa |iy lam in tiie 
eniciry iif I>i:iii3. Viunir ai "ae fflruV aia^ iif tike lover ooal-iiieasiires, 
ffbin. Kft '^u&'T ir» tip^^iiiQefi in. 'fti^ EZZksaxT. UppavT, and Cork ooal- 
i^ttf. laii ill iiii: ViiTn>r "n Tae "a?! jinaBBBe^ 4r wddle povtiaii of tiie 
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~ Mr.I>i::i:y»; iztil wsr a^Kcd is cBdesToaniig to solre this pro- 
lii£is. 3. thr: rMBj pst ^OEs j^Bor. cd ksd fissedoBe or tvo hypotheses 
U vtf^jfinz ijr tbe fkits. wiiii^ we pnpoaed to Ijy before the last meet- 
iz^ 'A tLc S>!i£i:T. Tbe wei^ b^sre the meirtiiig, howerer, he took 
■u; to a gsail q[aiiTT at die top of Ae hill of Weitown, a little south of 
the XaoL It so h^ypeaed that I had been, Ae preceding we^ in the 
Queen'* Coantraad Ktl^ptmr , riaa i iaing theknng coal-nieaaore shales 
ofthatdiitiictyaadTt he i tfuie , had their pecnliarli thnJngifi ^ 
tiM fresh in mj ere, and I was instanthr slnick with the similarity of 
these black siudes at Westown to those I had recently been oboernng to 
the soothwanL These diales are black, hard, and ^lintery, and lie in 
regolar lareFs of one ^ two inches tidck, so as to hare a peculiarly 
' banded' af^wanoiee when viewed €% sMfsiL They are generally iron- 
stained when weathered. Their peculiar diaracter is constant oyer the 
northern part of the county of Coik, in the counties of Kerry, Limerick, 
Tipperary, Kilkenny, Queen's County, and Carlow. Their appearance 
in a cutting or quarry is rery distinct from that of any shales interstrati- 
fic-d with the limestone that I have seen ; and in the counties just men- 
tioned, where coal-measure shales occur, no one familiar with those shales 
would do otherwise than class those seen at Westown as coal-measure 
shales, unless good eridence could be shown to the contrary.'' 

Sir Richard Griffith, however, appears disposed still to maintain 
that the shale beds of Dublin belong to the calp formation, and not to the 
coal-measures, and we may expect a fuller statement of his reasons for 
this opinion during the coming year. At the conclusion of his paper, 
Mr. Jukes gives an interesting sketch of what he supposes the physical 
circumHtances were, under which these shaly limestone beds were 
formed, in which he states his opinion that the wearing of the dark 
Cambro-Bilurian rocks of the neighbourhood contributed the black argil- 
laceous mud, the addition of which to the limestone formed the shale beds 
in question. The occurrence of iron pyrites diffused through this shale, 
would, however, as M. Gages has remarked, seem to point to a different 
cauHO for the black colour which characterizes it, as it may be evidence 
of the presenco of organic matter decomposing the sulphates present, 
tho coTDon of which organic matter wiU contribute much to give the 
black colour to tho shale or limestone in which it is found. There can 
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be little doubt^ howeyer, but that Mr. •Takes is, in the main, right in 
seeking for some distinct source of argillaceous matter^ which was pro- 
bably the Cambro-Silurian rocks of the adjoining country, although the 
source of the colour of the beds may be quite different 

The peculiar group of fossils that is toxmd in these dark shale beds, 
whether high or low in the carboniferous limestone, and the association 
with them of plant remains, has led me to believe that they are of estuary 
origin': however, — " non nostri est tantas componere lites,*' 

Sir Bichard Griffith's paper on a new Permian locality at Temple- 
leagh, in the oounty of Tyrone, adds another outlier of magnesian lime- 
stone to the few already known to exist in Ireland, and renders probable 
its former much greater extension in the north of this country. 

The Iwo papers communicated by Messrs. Egan and Geoghegan, 
and by the latter gentleman and Mr. Patterson, though they do not add 
any new fact to our previous stock, are yet of value as carei^ records 
of observations of the rocks of two of the most interesting districts in 
Ireland, the Yale of Ovoca, celebrated for its mining wealth, and the 
peninsula of Hook, where a better section of the lower carboniferous 
limestone and its relation to the old red conglomerate is to be found, 
than in any other part of Ireland. 

l%e Boyal Irish Academy has published a paper on the G^logy and 
Minerah^ of the South-east of Ireland, the geology of which is contri- 
buted by Mr. Jukes, and the mineralogy by myself. Mr. Jukes classi- 
fies the stratified rocks of this part of Ireland under the terms Cambrian 
and Cambro-Silurian; the latter terms' appear to me to be very well 
chosen, inasmuch as it suggests the age of the formation as intermediate 
between the Cambrian and Silurian rocks, and leaves the precise deter- 
mination of its position an open question, to be determined by future 
diseoveries of its fossil contents. 

In the same volume of the Iiish Academy Transactions is also pub- 
lished a paper by Dr. Einahan, on the Zoological Affinities of the most 
remarkable of the Cambrian fossils of Bray Head ; a subject to which 
Dr. Kinahan has devoted much attention, and which he has elaborated 
with his usual skill. 

The appearance of these geological papers in the Transactions of our 
Irish Academy is important, as it shows that the Academy, from which 
oar own Society is an ofiEshoot, still retains an interest in the science 
which we cultivate. 

Some valuable additions have been made to Stratigrapliic Geology 
by the Government Survey, not only by the publication of maps, but 
also by the excellent descriptions which now accompany each quarter- 
sheet. It is much to be regretted that these descriptions are little 
known, and that they are published in so scattered and fugitive a form 
that none but enthusiasts are ever likely to collect and bind them into 
volumes. Among those published in 1 858, one of the most interesting 
is that intended to accompany quarter-sheet 45, S. £., containing a 
description of the classic locality of Ballyporeen. In tbis sheet of data, 
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some interestiiig diagrams of the effect of cleavage upon the di^>e of 
flint nodules in limestone, and of the conjugate systems of dip and strike 
joints, are given. From one of the figures, it would appear that the 
nodules of flint are flattened out in the planes of cleavage, so as to pro- 
duce in a section on the plane of dip tlie appearance of elongation in 
the direction of the dip of cleavage, which has deceived many skilful ob- 
servers. A similar appearance is shown in data 165, p. 21, in the 
cleavage of the anticlinal limestones near Mitchelstown, in which case, 
at both sides of the axis, the nodules are flattened out in the planes of 
cleavage. Such phenomena are easily explicable on the mechanical 
theory of cleavage, on the supposition that the flint nodules were soft 
when the cleavage took place, in which case we must suppose, as is 
highly probable, that they were originally deposited in the condition of 
gelatinous silex. In data 137, which is recently published, some 
highly interesting information is given of the Leinster coal-field, illus- 
trated by some cases of remarkable faults and troubles in the coal. 

Of the one-inch Geological Maps of Ireland, 73 sheets are already 
published, accompanied by 12 of the explanations and data to which 
I have alluded, and one sheet of vertical sections. The maps of the 
county of Dublin and neighbourhood have been lately brought out, and 
will be followed immediately by the highly interesting Carboniferous 
Trappean district in the neighbourhood of Limerick, a locality which 
attracted the attention of Dr. Apjohn and Sir Bichard Griffith, in the 
earlier days of our Society. 

In PeuaBontology, some additions have been made to our Iriah lists 
during the past year. 

Mr. Baily has described in our Journal a new species, of Carbonife- 
rous Chiton, which he has named Chiton Thomondiensis ; this species 
is of great size, and a restoration of it has been figured by Mr. Bwly. 

Our Member, Rev. Hamilton Jones, has also added a rare Echino- 
derm, totally different from any previously described, from the Carbo- 
niferous limestone of Adare, county of Limerick, a locality which has 
proved exceedingly rich in good and rare specimens. I have named it 
Fentephyllum Adarense, and figured it in our Journal. In the coal- 
measures of Lugacurren, near Athy, in the Queen's County, a locality 
has been found abounding in fossil beach tracks. I believe I am cor- 
rect in stating that attention was first directed to it by my brother, Mr. 
Frederick Haughton, who resides in that neighbourhood. Four Plates 
illustrative of these fossils are published in our Journal, and Mr. Baily 
has also illustrated them by two woodcuts in "Explanations," No. 128. 
These fossils bear a striking resemblance to some found in rocks of si- 
milar age in the coal-measure flagstones of Northumberland, flgured by 
Mr. Albany Hancock in the " Annals and Magazine of Natural History," 
3rd Series, voL ii. I feel disposed to agree with Mr. Hancock tiat 
such tracks are as likely to have been formed by crustaceans as by any 
other creatures, and think the remarkable and regular pimctures which 
are found only at Lugacurren may probably be due to some projection of 
the tail, such as a TiiLobite is furnished with. In the " £xplanationSy" 
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No. 137, Mr. Baily has made some important additions to our knowledge 
of the fossil contents of the Leinster coal shale beds. Among those de- 
scribed by Mr. Baily are the remarkable Trilobites, Bellinurus regina 
and B. areuatus, to which I referred in my last Ad^ss. Also a num- 
ber of new ferns, the names only of which can be here given — 

Pecopteru Edgeii. 
Sphenopteris pulchra. 
Adiantites Kinahani, 

The " Journal of the Eoyal Dublin Society" for 1859 contains some 
additions to the fossils of the Carboniferous limestone of Ireland, and 
also the "Proceedings of the Dublin Natural History Society," including 
some rare and some new Univalves and Cephalopoda, from Cork and 
Clonmel, found by Mr. Joseph "Wright, of Cork, who has also published, 
in the "Proceedings of the Natural History Society of Dublin," a valuable 
local list of Carboniferous fossils. The new Irish fossils described and 
figured in these several publications have been named — 

Cerithioides teUscopium. 
Orthoceras Clonmeliense. 
0. Wrightiu 
Nautilus Willockii, 

The Boyal Dublin Society has also published and illustrated a highly 
interesting description of Crimean fossils by Mr. Baily. The collection 
of fossils described is preserved in the Museum of the Society, and was 
formed chiefly by Dr. William Carte and Dr. Thornton. 

The most important fact in Irish geology placed on record during 
the past year, is the discovery of a bone cave in the limestone at Dun- 
garvan by Mj. Brennan, of that town, who has presented the bones 
found by him to the Royal Dublin Society, and published an account 
of their discovery in the Journal of that Society. Dr. Alexander Carte 
has examined and published a full account of these fossil bones, which 
he refers without hesitation to the following species : — 

Euelephas primigenius (Mammoth). 

Ursus spelcBm (Great Cave Bear). 

Ursus arctos (Fen Bear). 
EquuSy sp. n. 

Cervus tarandus (Reindeer). 

Together with portions of a hare, and of an unknown bird. 

The geological interest of this discovery is unquestionable, and its 
▼alue is much increased by the careful determination of the bones made 
by Dr. Carte. 

On a review of the whole year, I think that we may congratulate 
ourselves on the progress of Irish geology, which has seldom been cul- 
tivated with more success, or by a greater number of observers. 

The partial union of scientific results of the various learned Socie- 
ties of Dublin, including the Royal Irish Academy and Royal Dublin 
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Society, with other minor Societies, has been in some degree due to 
their having adopted, in the '' Natural History Review and Quarterly 
Journal of Science," a common channel of publication. 

The result has been, in 1859, the issuing of 541 octavo pages, ilhis- 
trated by 41 lithogpraph plates, by five Scientific Societies of Dahlia ; 
and there can be no doubt but that the extensive circulation thus se- 
cured abroad and at home for our labours, will tend greatly to increase 
the reputation of the Dublin School of Science, and, by a roflex action, 
encourage us to farther exertions in our respective departments of Sci- 
ence. A still closer union between the Scientific Societiee of Dublin is 
highly desirable, as there can be but little question as to the projmety 
of concentrating our eneigies on the maint^anoe of two or more Socie- 
ties in this city, which might worthily represent the mental activity 
which undoubtedly exists amongst us. 

In my opinion, we have carried the division of labour^too tar ; and, 
although we have gained the advantages of that division, we are all, 
more or less, sufienng from the deficiency of funds which is the neces- 
sary result of such a cause. 



II. — Physical Geoloot ajstd HnrERALooT. 

In this branch of geology, we have had four papers read before us 
during the past year, viz. : 

1. ** On Electric Calamine at Silvermines, county of Tipperaiy." By 
Dr. Apjohn. 

2. "On the Felspar and Mica of the Granite of Canton." By the Pre- 
sident. 

3. "On so-called Serpentines from the Cape of Gk>od Hope." By 
M. A. Gages. 

4. "On Vivianite." By M. A. Gages. 

In the first of these papers Dr. Apjohn has established the exis- 
tence, in large quantity, of the zinc ore known as Electric Calamine, 
on the property of the General Mining Company of Ireland, at Silver- 
mines, county of Tipperary. Dr. Apjohn suggests the propriety of 
smelting this ore, which is well known to be an hydrated silicate of 
zinc, with some powerful base, such as lime — an obvious modification 
of the usual process of smelting with charcoal only, which does not 
yet appear to have been adopted on a large scale in any country where 
this ore abounds. 

In my own paper, on the Mica and Felspar of the Granite of Canton, 
I have shown that the felspar is Orthoclase, and have established the 
identity of the black mica with that of Leinster and Donegal in Ireland, 
and with the Lcpidomelane of Russia described by Soltman. 

In this paper I have expressed the opinion that the primary granites 
which form the lower basis of the crust of our globe are all formed, 
probably, of the same chemical, and possibly, of the same minendogical 
constituents \ and that the differences which we find in the felspars and 
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micas are accidental deriatioiis fix)m central types or tormB, round wliich 
tiiey natnrally group themselyes. 

This abstract or theoretical black mica probably exists only as an 
idea or conception in our minds, and may not have a concrete develop* 
ment in any place ; but it must be regarded as an essential constituent 
of the original granite formed in the astronomical epoch by the cooling 
of our glc^. All our researches tend to prove that there is an original 
or type granite, characteristic of the azoic epoch of the earth's history, 
marked mineralogically by the presence of four important minerals : 

1. Quartz; 

2. Orthoclase felspar ; 
8. Black mica } 

4. White mica ; 

and marked chemically by the abundance of potash, and the absence of 
lime. 

In the paper published in the Transactions of the Eoyal Irish Aca- 
demy, I have succeeded in determining the actual proportions in which 
the four just mentioned minerals occur in the granite of Leinstcr, viz. : 

Quartz, 27*66 ^ cent 

Tersilicated felspar, . . • 52*9'4 „ 

White mica (Margarodite), • 14*18 „ 

Black mica, 5*27 „ 
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IL Oages has contributed to our Journal two papers, of which I 
have already given the titles. In the first of these he has examined 
the chemical composition of some so-called Serpentines from the Cape 
of Qood Hope. It turns out, on careful examination, that they are not 
Serpentines at all, but hydrated silicates of alumina, deriving their ser- 
pentine colour from the presence of some silicate of iron, and their uno- 
tuous feel ftom the water that enters into their composition. 

This view of M. Oages is evidently correct, from an inspection of 
their composition. 

Silica, 58-11 

Alumina, 26*10 

Peroxide of iron, . . . 8*59 

Water, 2*67 

These rocks are referred by M. GFages to the class of indurated 
unctuous clays, such as AgalmatoHte, Pagodite, &c., to which they 
clearly belong ; and I may add, that this investigation frirnishes one 
more hct in support of the opinion that the tmaided eye and touch are 
as fallacious guides to the geologist as they would be to the engineer, 
and always require their first rude impressions to be corrected by the 
exactor methods of physical research. 
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I may here mention that, as soon as I had read M. Gages' paper, I 
was reminded of one, read by myself before this Society in 1 854, on ibe 
Lead Mines of Luganore, in which I proved that a certain so-called 
Steatite contained Uttie or no magnesia, and was in fact an indaiated, 
hydrated clay, formed from the decomposition of the felspar and mica of 
the granite of the district. Its composition is like that of the minenl 
substance described by l£r. Gages : — 

Silica, .... 50*00 

Alumina, . . • 33*93 

Water, . . . • 479 

Potash, .... 7-17 

Substances of this description are really not minerals at all, bnt may be 
regarded as hydro-metamorphic rocks. 

In his paper on Yivianite, M. Gktges has discussed the vaiions theo- 
ries proposed to account for the blue colour of the proto-phosphate of 
iron, often found in the interior of fossil bones, of recent date, and un- 
der similar conditions, indicating a deoxidating agency. He rejects the 
explanation founded on the supposed presence of a sesquiphosphate, and 
also that founded on the hydration of the proto-phosphate — inclining to 
the idea that the colour is due to some allotropic condition of the mine- 
ral, or, like the violet tint, developed in glass, in the decolorization of 
which too much manganese has been employed. This I believe to be 
a correct explanation of the colour, which appears to me to be analogous 
to the red colour of some descriptions of HeulaDdite, not due to the sen- 
sible presence of iron, as is shown by their forming a colourless bead in 
the borax flux, but probably owing to some unknown molecular condi- 
tion of the particles, which affects the movements ofthelimiinous ether. 

Theoey of Geological Climate. 

Among the most important questions to which the attention of geo- 
logists has been called during the past year, is that of the changes of 
climate proved to have taken place on the globe in high latitudes, by 
the geological discoveries of Captain M^Clintock, Captain Sherard Os- 
bom, and others. I think it is not going too far to say, that these dis- 
coveries will require a complete reconstruction of our theories of geolo- 
gical climate, as it appears to me that no theory of climate yet proposed 
will account for a temperature so high, in so northern a latitude as these 
discoveries point to. 

The facts as to fossils are as follows : — 

Sir Edward Belcher found bones of an Ichthyosaurus on Exmouth 
Island, lat. IT 16' N., long. 96° W., 570 feet above the sea level 

Captain Sherard Osbom found two bones of a reptile allied to the 
TeleosauruSj and not to the Ichthyosaurus or Flesiosaurus, 150 feet up 
Rendezvous Hill, lat. 76° 22' N., long. 104" W. in Bathurst Island. 

Captain M'Clintock found many Ammonites closely allied to Euro- 
pean Liassic species, at Point Wilkie, Prince Patrick's Island, at the sea 
level, and higher altitudes; lat. 76'> 15'N., long. 117* W. 
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According to received methods of reaBoning on geological climate, 
these facts wonld require as, with the present distrihution of land and 
water, to suppose a temperature at the equator of the globe which would 
render it uninhabitable either by terrestrial or marine creatures. 

The following theories of climate may be imagined, to explain the 
hcta: — 

I^rat — The Secular Cooling of the Globe. — This theory would xmques- 
tionably account for the facts, but at a cost which geologists would be 
found unwilling to pay, viz., that the poles of the earth were first 
peopled, and that the migration of life was from higher to lower lati- 
tudes, as the earth cooled. This would require us to suppose that our 
cherished theory of characteristic fossils is false, and that the same forms 
of life lived in different latitudes at different times ; thus making the 
age of a formation a Ainction, not only of the fossil forms it contains, 
but also of the latitude in which it is found. 

Secondly — The Change of Axis of the Earth, — If, during the period 
of cooling of the globe, explosions causing such dislocations of its outer 
crust as would change its axes of inertia took place, it is certain that 
the axis of rotation would change its place, and, consequently, that la- 
titude would vary, so that a cold climate might become warm, and 
vice versd. 

I do not Hke to admit this theory of climate imtil all others have 
failed to explain the facts, for I thmk it highly improbable that any 
such violent dislocation of the earth's crust could have taken place dur- 
ing geological periods, as I am disposed to refer all such catastrophes to 
the Cosmogonic or Cosmopoetic period of the earth's history. 

Thirdly — Change of position of Zand and Water. — This theory of 
climate, founded on our present experience, as a qualitative theory, is on 
its trial as to its quantitative results. If it be a true theory, it will bear 
the test of numerical calculation ; and, if false, it will be forgotten. I 
have already made some progress in obtaining the data necessary to test 
it numerically, but do not wish to publish dbem until I have obtained 
some positive result — this I hope to do within the next two years. It 
is a subject for congratulation, that the researches of our distinguished 
countryinan, Captain M^Clintock, have mainly led to the discussion of a 
question, which, however it be decided, must throw much light on one 
of the most interesting problems of the physical condition of our globe 
in former periods. 

Okigin of Gkanite. 

Another controversy is in store for physical geologists, of the highest 
interest, and one which will tend much to shake the faith of outsiders 
in the dogmas of the masters of our science. I mean the controversy 
as to the igneous or aqueous origin of the granitic rocks. The dispute 
between the Neptunists and Vulcanists has not been so finally decided 
as is commonly supposed, and the Neptunians, headed by a formidable 
corps of chemists, are about to take the field again in vindication of the 
part played by water in the formation of the granite rocks. I confess 
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that my own prejudiocs lean to the side of the water theorists^ although 
we have been forced to silence by the overwhelming number and voci- 
ferous cries of our antagonists. The &cts urged by the Neptunians are 
as follows : — 

M. Fuchs objects to the igneous origin of granite, from the simul- 
taneous presence in it of minerals, whose point of fusion is so very 
different, and from their mutual penetration, which proves their simul- 
taneous origin. M. Bischoff bases his objections principally on the 
felspar, which evidently crystallized first, shooting out its prisms into 
the yielding quartz — a ftict which is inexplici^le on the igneous 
theory, from the well known higher melting point of quartz. I may men* 
tion thai this order of solidification of constituent minerals is sometimes 
inverted in porphyries, as I observed last summer at Forkhill; where 
the quartz occurs in small double^exagonal pyramids, crystallized in 
the centre of the felspathic paste, showing that the quartz crystallized 
first, and then the felspar ; an order of cooling which never occurs, so 
far as I know, in granites proper. 

M. Heinrich Rose urges the presence of mica, a highly basic com- 
pound, in close proximity with finee silica in granite, as a £Eital objection 
to the igneous theory. 

It is certainly a fact that only the tersilicated felspars are found with 
free silica, in the same rock mass ; but it is difficult to understand, on 
the igneous hypothesis, how the mica escaped being converted into other 
more highly silicated minerals, such as felspar and hornblende. IL 
Heinrich Rose also urges the remarkable purity of the quartz of granite 
as entirely at variance with the idea of its merely acting the part of a 
mother liquor, from which the other minerals crystallized in succession. 
Gustavo Rose mentions the following remarkable experiment, which 
goes far to prove the justice of one of the objections urged above, viz. : — 
That when a granite rich in silica is subjected to fusion, the felspar and 
mica fuse and gradually dissolve a part of the quartz, the remainder of 
which remains in the form of grains or nuclei in the middle of the vi- 
treous mass. 

M. Heinrich Rose has recently added to these arguments another, 
founded on the result of experiments on the specific gravity of quartz. 
It is well known that the specific gravity of quartz of granite is 2-6, 
and that this is also the specific gravity of quartz found in mining veins 
associated with sparry iron ore, brown hematite, and other minerals of 
aqueous origin ; while the specific gravity of fiised quartz is 2*3. 

This argument does not appear to me to possess much weight, inas- 
much as it is impossible for us to form quartz by fusion at the pressure 
under which it was formed in the earth, which would certainly increase 
its specific gravity ; and the argument also proves too much, for we 
should expect to find hyalite or opal, and not pure silica, in granite. 

In addition to the arguments above mentioned, I have myself re- 
peatedly called attention to the presence in granite of such minerals as 
white mica with 4 or 5 per cent, of water, and the Hunterite of India, 
with 11 or 12 per cent of water, as almost fatal to the purely igneous 
theory of granite. 
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IL DeleBse also appears disposed to side with the Neptunians in this 
oontroyersyy but his statements are not very precise on the matter, and 
he appears at present to be feeling his way to positive opinion, founded 
on the metamoiphic phenomena of veins. 

On the whole, there is no more inviting subject for research, in the 
wide domain of Chemical Geology, and I would request the attention 
of our younger members to its investigation, assured that nothing but 
truth can arise from the freest expression of your independent opinion, 
on this or any other subject, uninfluenced by the authority of so-called 
great names on one side or the other, — ** NuUius addicti jurare in verba 
magistrL'' 

Mr. J. Beete Jukes moved that the thanks of the Society be given to 
the President for his Address, and that same be printed in the Proceed- 
ings of the Society. 

The Society then adjourned to the second Wednesday in March. 

GENERAL MEETING, WEDNESDAY EVENING, MARCH 14, 1860. 

Bbv. Savttel Hauohtok, President, in the Chair. 

The following gentlemen were elected Members of the Society : — 
1. Joseph Hone, Jun., 35, Lower Leeson-street; 2. J. F.Waller, LL. D., 
4, Herbert-street; 3. Edward Fottrell, 4, Upper Leeson-street (Life 
Member) ; 4. William Foote, 23, Kutland-street ; 5. Markham Browne, 
Connorree Mine, Ovoca(Life Member); 6. Frederick N, Greene, 46, Dame- 
street ; 7. William G. Roberts, Ballinapack, Ovooa ; 8. William Crosbie, 
Ardfert Abbey, Ardfert, Tralee ; 9. George Ryan, 32, South Frederick- 
street; 10. JohnLyster, C.E., Stillorgan Cottage, Stillorgan; 11. Thomas 
Morris, Oaklands, Seipentine-avenue, Sandymount. 

The Secretary then read Sir Richard Griffith's paper " On the Stra- 
tigraphical Divisions of the Irish Carboniferous Series, as exhibited in 
the local Tables, prepared according to Fossiliferous arrangement, in re- 
fence to the Geological Map of Ireland." 

Mb. William H. Bailt, F. G. S., read a paper — 

ON COBTVEFTESIS, A NEW GEITEBIC FOEM OF FOSSIL FERN ; WITn OBSEBVA- 
TIONS ON THE ASSOCIATED PLANTS FBOM THE COAL-MEASX7BE8 OF GLIN, 
COUNTY OF LIMEBICK. 

We are indebted to Mr. G. Henry Kinahan, of the Geological Survey, 
for the discovery of this remarkable fossil plant, a notice of which was 
given at the Meeting of the British Association in Dublin, September, 
1857. I have since then visited the locality from whence it was pro- 
cured, with the hope that other specimens would, perhaps, be collected, 
enabling me to judge more certainly of its affinities. In this, however, 
I was unsuccessfril, and therefore thought it no longer advisable to delay 
its publication. 
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Gmit csntHm is I am swaore, neoeesary in describing new fonns of 
eoal jJioitB^ espedalty wheie they are, as is usually the case, of a frag- 
mentary nature. In die specimen nnder consideration the characters 
are, howerer, Tery distinct, and its general appearance so i>eculiar that 
I haye Tentored npon drawing np the following description :* — 

FUlSTM—Yjuctex. 

ConTSXPiKBn! {new gemu). 

(Etymology, ^op^^ni, a dub.) 

G m m r u cA«nMitfra. — Bachis groored and striated, having closely 
ahetx^ating, elongate, or dnb-shi^^ed pinnae, at right angles to the stem, 
iqran whi^ are arranged a doable fdtemating series of sori, or repro- 
dnctive ogana. 

Cwymtpieru tMmU, B. (n. «.).— PL XXI., Fig. lo-c. 

(Etymology, stsUata, fall of stars.) 

Sp$e, dUr. — Frond pinnate, pinnnles elongated and clab-shaped; 
aori occap3ring the whole sarfoce of each plnnole ; arranged in two alter- 
nating series, reaembling rows of small flowers ; rachis striated, and 
l<mgitadinally grooved. 

Loealify ^imd Mtrmii^apkieal range^ — Goal measure shales, townland 
of BaUigiltenan Lower, near GHn, connty of Limerick. 

Rimmrlt, — This fossQ plant is of a very anasual character, appear- 
ing to be generically distinct frt>m any before described. It is, appa- 
rently, the central portion of a fern frond, bearing about 20 elongated 
club-shaped pinnules. The rachis, or stem, is closely striated, and 
longitudinally grooved, having a flexure towards the pinnules on one 
side. The pinnae, which are closely arranged at nearly right angles to 
the stem (five of them occurring within the space of an inch), are of an 
elongate and ovate form, apparently covered by thecsB or cases of tlie 
reproductive spores, which are arranged in two closely set alternating 
series, occupying the whole surface of each pinnule, and presenting an 
appearance resembling rows of small star-like flowers. They may have 
originally grown in spikes or clusters, forming catkins like some of the 
recent examples of this class, and becoming flattened by pressure. 

DimeMions. 

Length of fragment, .... 3 inches. 

Breadth of ditto, 2 inches. 

Length of pinnules, 1 inch. 

Breadth of ditto, T^th of an inch. 

Diameter of stem, J^th of an inch. 



* Since this paper was read, it has been anggeated to me by my friend. Dr. 
BlelvUle, that the plant I have described may probably be the fertile frond of a species of 
Pecopteris. In the absence of any eridence, however, of its affinity to that or any other 
plant, I have thought it advisable to consider it distinct. 
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Affinitiei and diff&renees ^I know of no form from the coal-measures 

at all comparable with this species in its general characters. The near- 
est approach to it is Filicites acolopendrioideSf Brongniart, PI. 137, Fig. 
3, from the Gr^s Bigdrre. There is some resemblance to the arrange- 
ment of the spores, and their star-like character, in AsUrocarpus Stem- 
hergiiy Groeppert, Tab. vi.. Fig. 1-3. 

Dr. J. B. Kinahan first called my attention to the analogy between 
the spore cases of onr fossil and that of Gleichenia — a recent tropical 
fern, which is figured by Goeppert to compare with the Asterocarpus 
before mentioned. I have also figured the xmder side of three of the 
pinnse of this recent fern, showing the arrangement of the spore cases, 
for comparison, Plate XXL, Fig. 2 a-r. 

The following is a list, with some observations on the associated 
plants obtained from the same black shales which forms the debris of 
the old coal-pits at the locality before mentioned. 

PLANTiE. 
Class n. — ^Vasculabbs. Division I. — Mokocotyledonss. 

Equisetaeea {?), 

Occnrrence in England. 

Calamites cannsBformis {Schlotheim), . . Coalbrook-dale. 

AsterophylliUB, 
Asterophyllites {Beeherd), grandis,x . . Ditto. 

Fil%ce%, 
Aleaiopteri8heterophylla(L.«i%).,l,. • { ^"^"J^l'^ifir' "^^ 

Sphaenopteris latifoUa,x Newcastle, Coalbrook-dale. 

IHtto, sp, 

Pecopteris oreopteridis {Brongniart), . . Shropshire. 

Corynepteris steUata (Baily), 

SiffillaricB. 

SigiUaria oculata, Coalbrook-dale, Ncwcastl& 

Sigillaria oi^anum, Ditto, ditto. 

SigiUaria tessellata, Ditto, ditto. 

Stigmaria ficoides,x 

Linear leaves in abundance. 

LycopodiaeecB, 

Lepidodendron elegans, Coalbrook-dale. 

Lepidophyllum lanceolatum, Newcastle. 

Lepidostrobus omatus {Brangniart), . . Coalbrook-dale, &c. 

The mark x indicatea the abundance of the species. 
By this list it will be seen that all the fossil plants included in it, 
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excepting the new form, are identified with species from Coalbrookdale 
and Newcastle in Engkaid — an interesting fact, as confirmatory of the 
observations before made by me respecting the comparative identity 
between the Fanna and Flora of the Leinster coal-field with that of the 
midland counties and north of England. 

One of the most abundant of the vegetable remains observed at 
tiiis locality is a peculiar plant, which, from its verticillate leaves, and 
their arrangement at regular intervals on a jointed stem, apparently 
belongs to the genus Asterophyllites. This species, which occurs in 
much better preservation in the coal-measures of the county of Tippe- 
rary^ I have referred to AiterophylUteM {Beeh^a) grandU^ a plant 
figured by Lindley and Kutton in their Foss. FL» Tab. 17 and 19. 

The most abundant of the plant remains in these shales are linear or 
grass-like leaves and stems, which are longitudinally striated, the leaves 
having a mid-rib. In some portions of the shale they form quite a 
matted mass, crossing and recrossing each other in all directions. They 
bear considerable resemblance to leaves figared by Brongniart, as at- 
tached to Sigillaria, ** Hist, des V^getaux Fossiles," tome i., PL 16L We 
have here, however, no evidence of their connexion with Sigillaria. 
They were, perhaps, independent plants belonging to the Fhanerogamia, 
and allied to the OraminacesB or Grasses. With these were found well- 
preserved fragments of the jointed stem of Calamit&s eannmformu, a 
species abundant in the coal-measure shales of the 8outh of Ireland and 
Korth of England. 

In consequence of the friable condition of the shale, which has for 
many years been lying exposed to the disintegrating action of the atmo- 
sphere at the mouUi of these old and now abandoned pits, but few species 
of ferns have been identified. Amongst those collected, SphanopUrU 
latifolia is the prevailing one. It is remarkable for the beautiful form 
of its denticulated leaflets. Other and rarer species accompanying it 
are the Alcthopteris heterophylla and PecopterU areopteridts. 

With regard to size, the most important plants here, as in other 
coal-fields, are those of the genus Sigillaria. Several fragments of the 
fiuted trunks of these great trees, which formed so large an element in 
the formation of coal, were collected, three of them being the most 
common forms. With these also occurred what is now considered to be 
its roots, the Stigmaria ficoidesy one of the specimens showing the pits 
or scars to which the rootlets were attached, as described by Dr. J. D. 
Hooker in ** Memoirs, Geol. Survey," voL ii., pt 2, p. 433. 

The LycopodiacenB represented in this collection are the following : 
_A common and beautiful species called Lepidodendron eUgans; Lepi- 
dostrohui amatus, believed to be the cone-like organs of fructification of 
Lepidodendron ; and detached acuminated leaves of the same character 
as Lepidophyllum laneeolatumy Brong., Prod., PI. 87, and land, and Hut- 
ton, vol. i., PL 3 and 4, belonging also, most probably, to some species of 
Lepidodendron. This genus was also one of great importance, both 
with regard to size, and as contributing largely to the accumulation of 
the vegetable matter now converted into solid beds of coal. 
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Explanation op Plate XXI. 
Fig. 1, a, CorynepteriB stellata {Ba%ly\ natural size. 

\yhy ,, f, one of the pinnuleSy enlarged 3 diameters, 

ly ^y f, ,, B, single spore case from ditto, enlarged 

6 diameters. 
2, a, Gleichenia (recmt), under side of portion of a frond with 

three pinnse, natural size. 
h, ,, fr'agment of ditto, enlarged 6 diameters, to show 

the disposition of the spore cases. 
Cf , , two of the striated spore cases, split, from haying dis- 

charged their spores, still more highly enlarged. 

The Secretary read Messrs. McDowell and Meares' paper ** On the 
Geology of Black Head and White Head, County of Antrim." 

BoBXBT H. Scott, M. A., read a paper — 

Oir A NSW METALLIC GEE VEOM THE CONNOEBXB MU^BS, COUNTT OP 

WICKLOW. 

Among some specimens of ore recently sent me for analysis frx)m the 
Connorree Mine was one which is stated to occur in considerahle abun- 
dance in some of the new workings. It is found in the Kilmacoo Lode, 
in the Thirty-five Fathom Level, at Gafl&iey's Shaft ; and, as it presents 
some particulars of interest, I have ventured to bring it before the 
notice of the Society. 

The ore is massive, of a dull leaden-purple colour, containing a con- 
siderable quantity of the common bisulphide of iron, easily to be recog- 
nized by its bright colour, interspersed through it. The analysis of a 
portion of the entire mass yielded, approximatively, 30 per cent of iron, 
25 per cent, of zinc, and 45 per cent, of sulphur. It is, therefore, com- 
posed of the sulphurets of iron and zinc. 

On treatment with hydrochloric acid, sulphuretted hydrogen was 
disengaged, and the solution was found to contain iron. Inasmuch as 
the common iron pyrites is not affected by that reagent, it was evident 
that the ore under examination contained a portion of its iron, in the 
form of some sulphuret, distinct from iron pyrites. A fresh portion was 
then taken, treated with hydrochloric acid, and the undissolved portion, 
consisting of iron pyrites, was caught on a weighed filter, dried at 212% 
and estimated. The filtrate was fiien oxidized by means of chlorate of 
potash, the sesquioxide of iron precipitated by means of ammonium in 
excess, and the oxide of zinc, which was redissolved by the ammonia, 
was determined in the usual way by means of sulphide of ammonia, and 
subsequently carbonate of soda. The results obtained gave the follow- 
ing for the composition of the mineral : — 

FeS„ iron pyrites, 50*653 

FeS, 12-338 

ZnS, 37-009 



100-000 
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Although a portion of the iron seems to he present in the form of 
magnetic pyrites (FeS), I was nnahle to detect any trace of magnetic 
properties in the mineraL It appears, therefore, probable that the proto- 
sulphides of iron and zinc a|e connected together, — ^the iron, in £Bct, 
replacing the zinc in common Blende. This view is rendered more pro- 
bable by the occurrence of distinct crystals of blende on one or two 
specimens of the ore. 

A variety of blende, termed " Marmatite," which occurs at Marmato, 
in Tuscany, afforded Boussingault— 

ZnS, 77-5 

FeS, 22-5 



1000 



and, firom its great difference from ordinary blende, it has been given 
a specific name. K now we subtract from our analysis the iron pyrites, 
and calculate the per-centage of the residual constituents^ we find the 
composition of the ore to 



ZnS, 74-998 

FeS, 25-002 



100-000 



Our ore, therefore, appears to bear a dose resemblance to this variety 
of blende. 

In the Journal of the Society for the year 1851, a paper by Professor 
Apjohn was printed, giving an account of an ore from the BaUymurtagh 
district, the description of which coincides pretty nearly with the ore at 
present laid before you ; but the chemical composition is different, as 
that ore contained, in addition to the two sulphurets of iron and the 
Bulphuref of zinc, 19 per cent, of the sulphuret of lead, which metal 
does not appear in the Connorrce ore. 

From the extreme fit»edom from gangue of the specimens of ore sub- 
mitted to me, and from the high per-cent€ige of sulphur, while arsenic 
is nearly totally absent, it cannot fail to be a very profitable ore of sul- 
phur. The per-centage of zinc in Marmatite is 50 ; so that if the ore 
can be obtained free from iron pyrites, it may, perhaps, be found useful 
to work it as an ore of zinc. 
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The Rev. Saicxjel Hattghtok, President, in the Chair. 

Geobge Smith, Esq., College-green, was elected a Member of the Society. 

The President read his paper ** On the Comparison of Modem The- 
ories of the Origin of Species." 
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ALPHosffls Oaobs, Esq., read a paper — 

OV TKB FOSMATIOir OF OBFOiEITT IX ▲ MASS OF SULPHATE OF BABTTBSy 
FOUITD INTEB8TRATIFIE3D IX THB CABB0]fIFEB0U8 LDOSTOVE VEAB 
aCLTBBMINXSy OOUNTT OF TIPFXBAKT. 

Synthetical expeiiments can aid us very little in explaining the phe- 
nomena, often very complex, which have given rise to metallic veins. 
The hypotheses put forward by M. Elie de Beanmont, in his remarkable 
work on Volcanic and Metalliferous Emanations, are those which hitherto 
best explain the general phenomena observed in the study of metallic 
veins. 

Although it is almost certain that our hypotheses regarding the first 
stage or origin of these formations can never attain more than a certain 
degree of probability, we may at least satisfy our curiosity by the study 
of the secondarv actions by which mineral masses have undergone, and 
continue to undergo, the series of transformations which so profoundly 
modify them, and which the experiments of the laboratory enable us 
aometimes to anticipate. 

The observations which I am now about to offer to the Society be- 
long to the class of secondary phenomena. The object of my experi- 
ments was to produce orpiment artificially on a substance which already 
contained some naturally formed traces of that mineral, with the view 
of finding, if possible, the way in which orpiment has been formed upon 
the mineral above mentioned. 

The rock operated upon is chiefly composed of a mass of sulphate of 
barrtes, coloured by sesquioxide of iron, and traversed by a series of 
filiiorm veins of galena, and arsenial iron pyrites. A slight yellow coating 
of orpiment was observable here and there upon it. A fragment detached 
fi:om this rock, and which did not exhibit, when examined through a 
lens, any traces of orpiment, was immersed for some time in dilute 
hydrodiloric acid, and afterwards washed in cold water. After this 
treatment, it was found to be covered by small lenticular spots of orpi- 
ment, some of them following the direction of the filiform metallic 
veins crossing the barytes in every direction. 

In a mineral mass of this kind, containing galena associated with 
iron pyrites (containing sulpho-arseniurets), every condition required 
to form orpiment is present. 

The slow electrical action that atmospheric water must necessarily 
develop between ores, such as galena and iron pyrites, with sulpho-ar- 
semurets (the latter being a strong sulphur acid), suggests an explana- 
tion (^ the kind of decomposition which takes place. 

If we admit that in the iron pyrites under consideration the arsenic 
exists as realgar As S3, the geneiul result of the decomposition may be 
considered to be as follows : — 

1. Formation of orpiment As Ss, and of arsenious acid AsOj. 

2. Sulfdiate of iron. 

JOUBK. GEOL. SOC. DUB.^VOL. VIII. 2 K 
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«. Ftk nZacani! lesL ^niiiu W iXi aeCMm vpon galena, develops 
1^ rpcT'irT- zi wjgrbaf nf ltcL:.g « L i«psred to tranflfonn the ane- 

T^rf^an7«c :/ Koae < iggLnam 2§ Tarchr femid aaMMaated with 
w5f*:ri^£fy,i in leKc I kiirv nily fd^mt mmplfi, quoted by Dana, of 
'-' fiXLiZ 'irii'.is azec wis. ^ Eraeanilje. Onz^ CGonty, Sew Yoik." 

H^p^.kaL 5» iiic «> r*ft£l7 ]ft:C£d von W atnospheric agents as the 

sndi aa tlioee above men- 
a specimen of mispickel 
Esclfe. ii^szd Jig»»ised vidi galena, and aptpearing to have 
■ziirTeio: ft «^^i thcm&si alsu tike lines of contact of tbe two oies, 
eraiabgd. tLrxi2^ ihr L3!& trB«« of yellow ofpiment ; and its fomm- 
t2<jB wi« fsr±f=r dcre^jped br tbe action of bydrodikiiic acid. 

Tbe pcy:€<iTr..g obeErn;aacs are merdr put forwaid as an example 
of oae tk Hkt war? in wnicb orptment may be fDrmed under certain 
gxTrn cir?«mt<taQ£e&. It is. bowerer, nnneeeasary to observe that the 
aaxne mis^nl msy be produced under the most varied oonditionSy which 
accumulated obeerrations can akne make us acquainted with. 

Bealgar, As Sx, is generally a product of sublimation ; and although 
found in carbcmiferaus, and other fonnations associated with orpiment^ 
it is chiefly met with amongst volcanic products^ Yolger considers or- 
piment to have been, in every instance, formed by the alteration of real- 
gar; but althou^ it is very often die direct result of such a change, there 
can be no doubt that it may be formed under very diiFerent oircnm- 
stance& 

When orpiment, AsS,, occurs along with sulphuret of antimony, 
8b Sj, there can be no doubt that it has not been formed out of realgar. 

A- B. Wvinre, Esq., F. G. S., read— 

SOITE REKARKS T7P05 THE MTSTSQ DISTBICT OF SILVERMIKSSy OOXJlTrT OF 

TIFPERARY WITH A MAP. PLATE XV. 

TiiK locality to which the general name of " Silvermines" is applied is 
situated at the south side of the plains of Onnond, in the county of Tippe- 
rary, six miles south of the town of Nenagh, and on the northern slopes 
of a spur or ridge which branches from what may be called the Keeper 
Hill group of mountains, formerly known as the twelve Hills of Phelim- 
ghe-Macdonagh , but now imdistmguished by any particular name. The 
mining district, a map of which will be found further on, includes a 
much larger portion of the hill country than of the lower ground 
which borders it upon the north. It is about five miles long, and rather 
more than four wide. 

8onio of the mines lying within this space were, perhaps, among 
th(^ firHt known to exist in Ireland, as will appear from the foUovnng 
extract taken from Dr. Boat's Natural History of this country (p. 78), 
p\ihlitthcd by George Grierson at the King's Arms and Two Bibles, 
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during the year 1726. He states that there were three mines of lead 
and sUver discovered — one in Antrim, one in Sligo, and one in Tip- 
perary. The last is thus described : — 

" This mine standeth in the county of Tipperary, barony of upper 
Ormond, in the parish of Kilmore, upon the lands of one John Mac- 
dermot o'Kennedy, not far from the castle of Downallie, twelve miles 
from Limerick, and threescore frx)m Dublin. It was found out not 
above forty years ago, but understood at first only as a lead mine, and, 
accordingly, given notice of to Donogh, Earl of Thomond, then Lord 
President of Munster, who made use of some of the lead to cover the 
house which he then was building at Bunrattie ; but afterwards it hath 
been found that with the lead of this mine was mixed some silver. 
The veins of this mine did commonly rise to within three or four spits 
of the superficies; and they digged deeper as those veins went, digging 
open pits very tar into the ground, many fathoms deep, — yea, castle- 
deep, not being steep, but of that fashion as people might go in and 
out with wheelbarrows, being the only way used by them for to carry 
out the oar." 

Sir William Russell, Sir Basil Brook, and Sir George Hamilton 
rcousin to the then Duke of Ormond) had this mine successively in farm 
from the King, and it was worked by English and Dutch operatives, 
assisted by Irish labourers, until the miners were attacked, and the 
works destroyed by the Irish during the Kebellion of 1641. After this 
the mines passed into the possession of the Dunally family, and have 
been worked under them at different times since the year 1 720.* 

From the extract given above, and the circumstance of Dr. Boat's 
alluding to the Rebellion of 1641 as the *' present rebellion," it would 
seem that the discovery of the mines took place either in the year 1600 
or early in the seventeenth century. 

Mr. Thomas Weaver also described some of these mines in a paper 
read before the ** Geological Society of London" in the year 1807, and 
printed in their "Transactions" (first series, vol. v., p. 242, &c.); but 
his observations do not seem to refer to any workings which are now 
open ; Sir Robert Kane, too, gives a short notice of those nearest Silver- 
mines in his " Industrial Resources of Ireland." 

The geological formation of this district and the neighbouring country 
may be described as follows : — A contorted mass of gray shales, slates, 
and sandstones, containing here and there Lower Silurian fossils (a list 
of which was read before the Society in December last), forms the in- 
terior and principal part of the adjacent mountains, some of '^hich are 
capped, and others have parts of their exterior slopes covered, by the 
obliquely laminated, coarse, whitish- gray, and red sandstones, shales, 
and conglomerates of the unconformable Old Red Sandstone. This passes 



* For ibis informatioD, and the use of Dr. Boafs book, I am indebt€d to the kinduess 
of Lord Dunally. 
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conformably underneath the dark-gray Garbonifefoiu Limestone of the 
low oountry ; bat is in plaoee separated from it by some beds of soft, 

black shale. 

The limestone is foimd higher np than usual on the exterior flanks 
of the spur which crosses this district, and it is here brought against the 
lower rocks by means of a long and crooked fynlt, or sutoeeskB of 
faults, which is, perhaps, a continuation of an extensiye fi r a ct of e that 
has been traced at interyals running for more than eighteen milesy firom 
near Sixmilebridge, in Clare, by Killaloe and Birdhill, tofwards this 
place. The line of fracture Grosses the whole district from W. to £^ 
interrupting and concealing the Old Bed Sandstone for short Bpaoes alimg 
its course, and having a downthrow to the north, the amount of which it 
is not easy to determine, but which has disturbed the contxDiiity of the 
rocks for a depth of 20 fathoms at least at Oortnadine, and displaced than 
for a vertical distance, probably exceeding 30 feet; its throw, however, 
in other places must be much greater. 

The bedding of the rocks on the north side of this long fjraetnie im« 
dulates, bringing different beds, and sometimes different kinds of rooki 
against the superficial line of fault ; tlius the limestone is brought by it 
into junction with the Silurian in a slight hollow on the mountain s^Ci 
at a height of more than 600 feet, instead of being, as it is usually, found 
at the l^se of the hill. 

The greatest thickness of the Old Bed Sandstone in the district does 
not appear to be much more than 600 or 600 feet, and none of the wotk* 
ings penetrated through it to the Silurian below. Its upper part is 
Very quartzose, and of a bluish-gray colour, differing oonsiderabty from 
the usual appearance of the upper Old Bed Sandstone. 

The limestone near the line of fracture has always a very peculiar 
aspect, resembling a dark-coloured dolomite, and it is indeed in many 
places magnesiaD ; but some of its beds are composed of a variety of 
minerals, — ^lead, baryta, lime, magnesia, and iron, being sometimes asso- 
ciated in the same rock. Some of the beds contain a quantity of lead, 
and others consist largely of sulphate of baryta. (From what appear 
to be interstratified masses of the latter, occurring near BaUynoe, came 
the specimens noticed by Mr. Gages this evening.) Of all the sandstone 
and limestone rocks in the neighbourhood of the line of fracture, it may 
be generally said that they seem to be pervaded by metalliferous^ and 
often by unusual mineral materials. 

The drift is not remarkable except for its quantity in some locali-> 
ties, and, near Dunally Castle, for its peculiar white appearance. There 
is but little of it on the high ground, while 8 fathoms to the N. of the 
lode at Gortnadine, nothing but clay and boulders was met with in an 
adit 14 fathoms deep. In Glen Colloo, boulders of limestone from the 
drift are found in such numbers in the stream which flows through it, 
that they are collected by the country people to be burned for lime. 

The metalliferous deposits are not confined to any one of the rock 
formations which are found here. They may be separated into three 
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kmcUi: namely^ thote occurring in the Silurian and Old Bed Sandstone, 
which differ tram the rest both as to their composition and direction-^ 
thoee which occur along and coinciding with the line of firacture alluded 
to aboye, and those which seem to occur only in the limestone. 

Before proceeding to notice these, I mu^ state that I am indebted 
to Captain King, who manages the mines, for many facts concerning 
theuL 

The ore raised from localities entirely within the Silurian part or 
the district was either galena or copper or iron pyrites. A good yein 
of copper is stated to occur in the townland of Coolruntha, at a place 
called Gk>ld Mines ; it strikes 2* N. of E., and another yein haying the 
flame direction, or else a bed charged with iron pyrites is situated higher 
up on the nortibi face of the Keeper mountain, just underneath its cap 
of Old Bed Sandstona 

Some galena has been raised, south of Ballynoe, from Silurian rocks, 
and some more in lisnageenlee to the S. W., but no good informatioxi 
regarding these localities could be obtained. Some of them are probably 
those yeins referred to by Weayer as being from 2 to 8 feet wide, and 
oontabiing galena, heayy spar, blende, and pyrites. 

In the Old Bed Sandstone extensiye works haye been carried on at 
the W. side of the district, and some are still in operation (at Shallee) 
upon isolated groups consisting of a number of nearly, but not always, 
yertical yeins of argentiferous galena, the width of which ranged from 
8 inches to 2 feet. 

These yeins lay close together, being in some instances only a few 
feet asunder. The excayations which were made upon them show that 
they extended for distances of from 80 to 200 yards at right angles to 
the strike of the sandstones; and as the strike of these, correspond* 
ing nearly to the contour of the ground, curyes round a conyexity of 
the mountain's side, the general run of the yeins radiates, although a 
certain local parallelism was observed between those of each particular 
group; some few rare instances, howeyer, existing, in which smaller 
▼eins branched frx>m one to the other. 

The bearing of the yeins in the largest of these groups (that next to 
Shallee), as estimated from the run of tiie openings or ** stopes," is from 
15* to 20* W. of N., and the tendency to yary towards ihe W. becomes 
greater as the distance increases in that direction ; while some of the 
▼eins lying to the extreme W. curye from N. 40*» W. to W. 30** N., and 
in the latter part of their course cross the bedding obliquely. They are 
here chiefly composed of sulphate of baryta. 

All the works in this part of the district haye been carried on at 
daylight, except in the group next to Shallee, where some haye teached 
a depth of 30 fathoms. 

A small group of works is situated at the yery top of the ridge over^ 
hanging Glen Oolloo, in and along the outcrop of the local base of the 
Old Bed Sandstone. The yeins are small, less regular than the others, 
and do not seem to extend into the underlying slates. 




I^ is mid "iur jjeacj liL 'Jteae v^in* ^a^ v«rT l aiiHSnil e bonndBrieSy 
nuKsushl^ 213 "^e soiidCiiiti. H-^ff»yi d^ hariii^ m disdnct wall ; 
boc 3L me -jLssaicA, ic 'iu^ "ziq if '±ie r^jsag, m ixb of gaLoia, with clesriy 
^jp'faift aixi». -wm ihfwpn>fL a - MLiAu y dus ecBire <tf m Tcm of sulphate 
Thp xanirie. -nise :ai£R Ik jbj . c umiito <tf the latter mi- 
fbi£h. fBCDu jj M 3xiLi!XL3iiK<e ^i^nni>M at tibe western than in the 
pan if 'iie oscn:!! 

oart if -^e line if JLjLEme bedsire aUwIed to, in crosnng the 
if GvBraiihmie md G aLsijpi has a dErectioa of 15^ N. of W. 
mi S. 'if E^ i: rmiaBiu x cxaL nau or It^^^ which is uneven in iti 
coarse, yaz Mnuziiies wtcL 'die zaieni dizecdon of the fracture. ItB 
widsL Tsces inuL :a»*a rr si iiftf Jeec aad XK contains both copper py- 
fxfies lod **^iWTtv in::3. unie tsrrsGiIs sf whifie carbonate of lead in the 
CBvt:u» if rhe Is:iie. 

A!»esi i:i atusd si ^ia» adae br creeping thioo^ a narrow level 

Itm'' \\i from. A larze. ^ipeL 'zasc whiLh f nnwrs part of the S. wall of the 

lode on one siie. md a ^runsrr <rf soft* black ihaW <m the other, into 

IB. exdaTaCiia i^m *±irtT ii> i^jrcT ie^ wide, more than 150 yards long, 

abd £rAZL iSi^rrr ^ 1±T CKC hi^ Tbe north wall of the lode heie is said 

to hare *^^ basi^ o<! bLiek ^uue to the depdi of thirty £set« which are 

abflent in the scnm one ; and bodi ot theaa contain bonches of galena. 

FoGowizLx dicr f*^^ e^xwasds^ a amilar lode may be traced for more 

dian half a mile, coctaxnicg here, howerer, a good deal of iron pyrites; 

snd at oce pLice. n^ar the boandary of the townland of Garryard, a 

qnanticy of galena was raised from it. This great lode was ereiywhere 

composed of a hazd brccciated mass of qnartz, sandstone, and baryta, 

throxi^h which the ort is scattered. 

Eistward of this, a natural secdon. A, Plate XT., exhibits the 
shales and sandstones in jnncdon by means of a £Einlt; and although the 
rocks hen; seem to be impregnated with iron pyrites, no distinct lode is 

ReeD' 

Along the north side of the fiault between Gortnadine and Ballynoe, 

there are a r^uantity of old workings reported to have been rich in cat- 
tooth, or white carbonate of lead ; but they have been so long closed 
that little is now known about them, except that an adit driven 
across the place, at a dt-pth of fourteen fathoms, ran chiefly through 
soft CTOund. A strong probability exists, that these were the works al- 
luded to bv Weaver, in the paper already mentioned, where he describes 
** an openVpace formed, probably, by the subsidence and parting of the 
limestone from the clay slate, several feet wide, and said to close at the 
depth of twenty-five fathoms," '* This space," he says, " was filled 
' with clay, sandy clay, sand, decomposed slate, and scattered blocks of lime- 
stone, lydian stone, and sandstone ; the whole mass being more or less 
cemented or penetrated by metallic depositions, consisting of iron ochre, 
in various stages of induration, iron pyrites, white lead ore, galena, ma- 
lachiUi, copper p}Titc8, and blende, with calcareous spar, wid heavy 
spar.** ** In this softness were obtained considerable quantities of lead 
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rich in silver ; accicularlj crystallized white lead ore having heen par- 
ticularly ahnndant" 

At Ballynoe a large irregular deposit of lead and copper ore occurs 
in a fault between the Silurian and tiie limestone, the ore being chiefly 
contained by dolomitic limestone at the north side of the fault. Iron 
pyrites also occur here, both in the adjacent sandstone and lower on 
the hiU side, in what appears to be a bed of gray sulphate of baryta 
occurring in the limestone. 

8ome galena, associated with veins of baryta in magnesian lime- 
stone, is seen to the east of this, where the limestone is again brought 
against the Silurian by the fault. 

Between these places the fault does not seem to contain any lode. 

Eastward still, and apparently in continuation with this fracture, 
is the large open working called the Sulphur Mines. Here a great 
lode strikes a little to the north of east, consisting chiefly of iron pyrites, 
but containing some galena and a little blende. It is in one place six- 
teen feet wide at the surface, gaining in width as it descends, until, at a 
perpendicular depth of fifty feet, it is forty-eight feet wide, most of the 
gaining being on the south side. It seems, however, to be suddenly 
checked near the end of a little plantation, where a smaller lode strikes 
21^ N. of W., and appears to fall into another, running in much the same 
direction as the first, but very inferior to it in size. 

Between this place and Silvermines village several old workings 
existed; and part of the ground is intersected in every direction by 
short, winding levels, excavated in a thick and somewhat irregular 
deposit of gossan lying between two beds of dolomite, dipping at an 
angle of 10** underneath the ordinary limestone, upon which fiie vil- 
lage stands. This bed of gossan is over twenty feet thick ; and the 
thick bed of dolomite which overlies it was seen abutting against the 
sulphur mines lode underground. 

In this bed of gossan are many lumps of argentiferous galena, con- 
taining eighty ounces of silver to the ton, with some pieces of white car- 
bonate of lead. Large blocks and masses of the magnesian limestone 
also occur, as well as nodular masses and strings of a silicate of zinc, 
which frequently cements the gossan into a hard mass, and constitutes 
a considerable per-centage of the whole deposit. 

Some doubt exists as to there being another bed of gossan, and suf- 
ficient excavations have not yet been made to prove its occurrence. 

A portion of this gossan analyzed by Professor Apjohn (vide Journal 
of this Society, vol. viii., p. 157) contained about 43 percent, of zinc. 

• Somewhere in this locality is probably the place referred to by Dr. 
Boat, where he says: — *'This mine yields two sorts of oar, of which 
the one, and that the most in quantity, js of a reddish colour, hard and 
glistering ; the other is like a marl, something blewish, and more soft 
tiian the red ; and this was counted the best, producing most silver ; 
whereas the other, or glistering sort, was very barren, and went most 
away into litteridge or dross. 
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« The oar yielded one with another three-pound weight of alTer 
out of each ton ; and, besides the lead and silver, the mine produced 
also some quickulyer, but not any alum, yitriol, or antimony, that he 
oould hear of." 

I could not discover Hiat any ore of quicksilver had been found 
here ; but specimens of the othw ores are in the ICusefom of Irish In- 
dustry, 51, Stephen' s-green, East, Dublin; and a Table of the values 
and per-centages of these is appended. 

SlLVKEMIVES. — ^TlBLB OF YaLXTXS, fto. 
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GENERAL MEETING, WEDNESDAY, ICAT 9, 1860. 

The Key. Sakuel Haughtok, President, in the Chair. 

The following gentlemen were elected Members of the Society: — 

1. Maunsel Chambers, 6, Merrion-terrace, Merrion, as Ordinary Member; 

2. Dr. Edmond S. Clarke, 3, Frankfort Buildings, Upper Rathmines, as 
non-resident Life Member; 3. William F. Kane, 18, Trinity College, as 
Associate Member. 
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Mfi. KxLLT read a paper — 

OK THI GBATWACKK SOCKS OV lEELAND, AS COKPARED WITH THOSE OF 

EKOLAKD. 

The object of the £>llowing paper is two-fold : — First, to give a short 
account of some of those fossiliferous distriets of Qraywaoke in Ireland, 
which have been partially examined, but no account of them published, 
to show their physical relations with other rocks, or the superposition of 
any recognised fossiliferous zones within the localities. Secondly, to 
make comparisons of the Irish with the English and Scotch districts, so 
as to ascertain those features in which they differ or agree. 

The Graywacke rocks in Ireland are very extensive. They occupy 
parts of twenty out of our thirty-two counties. There is a large district 
in Ulster, in the counties of Down, Armagh, Louth, Monaghan, Cavan, 
and Longford, in which no fossils have been found until very recently. 
I might add that, so fiEur as I know, they were never looked for. This 
district appears to be an extension of the Graywacke rocks of Scotland, 
in which there are certain fossiliferous districts pretty well explored. 
Professor Thomson, of the Queen's College, Belfstst, informs me that he 
has recently obtained Graptolites in several localities in the county of 
Down. It is to be hoped he may continue his examination, and make 
further discoveries. 

There are five remarkable fossiliferous districts of those rooks in Ire- 
land, which it is my purpose to give an account of in this paper. 

1. The first of those, beginning at the north, is in the county of 
Tyrone. This has been well worked out by General Fortlock, B.£. 

2. Galway and Mayo. 

3. Kildare and Dublin. Those two, though thirty miles asunder, are 
so much alike in their mineralogical character, and in their fosslLs, that 
they may be put into one district. 

4. Parts of Wicklow, Wexford, and Waterford, in the south-east of 
Ireland. 

6. The promontory of Dingle, in the coimty of Kerry. 

From those five districts, I have been instrumental in making col- 
lections, which were afterwards examined and described by Professor 
M*Coy, and the results recorded in " The Silurian Fossils of Ireland" 
which he wrote, and which was printed by Mr. Griffith (now Sir 
Bichard). There has been an extensfve collection also recently made on 
the Geological Survey of Ireland, part of which is laid out ind named 
in the public collection of the Museum at Stephen's-green, Dublin. The 
available part of those fossils are chiefly from Wateiford and Kerry. 

CouiTTT OP Galwat. — Thcrc may be doubts, in Tyrone, Kildare, 
Waterford, and Kerry, as to the identity of the lower or upper fossili- 
ferous zones of the GTa3rwacke, but there is no doubt in Galway. The 
base and the lower beds of the formation are there well exposed. There 
is not perhaps in Europe a country which shows better the bottom beds 
or lowest zpne of that system. 

JOmUI. OROL. SOC. — VOL. VIII. 2 L 
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In deacribiii^, tikerefcRy ^Mt fo&aSArooB QiMy ivacke districts of lie- 
laid, I shjJl b^^ widi ^ second of those above enumefated, wbich 
fies in this conntj. This hss been called flie CimgfinaiTS district, Cium 
as u si T S is Celtic, and agnififs ITk^ Isyt of th$ ocnm^ and never was 
flMse a more a p p ro priate name. Boond its shares there are twenty 
bays, some of winch are verj good lor the shelter <xf vessels. I need not 
cnmxiczate their names in a geolog^ical paper. 

The Chmcmarra Graywacke district is in lengdi from Devlin Point, 
north <tf KiDary Haibonr, on die west, to Tonnnakeady near Long^ 
Mask on the east, twenty-four miles ; and in breadth, on tJie meridian of 
Leensne, from the north at Glenkeen, to the south at Mnnterowen, 
about nine miles. 

The physical featnres of the district are very grand. One of the 
flnest of these is KiDary Harboor, an inlet of the sea, abont nine nules 
long and half a mile wide, which divides the district for its own length 
into two parts. It has bold rocky shores and deep water. Lon^ ILuk 
Bes npon the east side of it, a noble sheet of water, abont thirty-six 
Bquare nules. The rivers mostly ran in deep narrow glens. . They are 
Bondorrag^ Glenommera, the Eniff, and Owenmore on the north, and 
the Blackwater on the south. 

There are to the north of the haibour fofur groups of mountains, sepa- 
rated from each other by deep defiles, in some of which the rivers flow. 

1. The first of those on the north-west is the Muilrea group in Mayo. 
Huiliea Mountain rises steeply from the north side of the harbour, in 
the distance of a mile from the shore, to 2488 foet at the summit. In the 
same group are two other high points, about a mile distant : Glencullen, 
2610; and Glenconelly, 2618. A finer distance for a picture could 
scarcely be got than this group, as seen from the neighbourhood of the 

Leenane Hotel. 

2. The second group reaches from Doolough, on the south-west, to 
Owemnore Bridge, on the north-east. This group includes Glenummera 
Mountain, which rises from Doolough, very steeply, to 2474 feet. From 
a mile to two further north-east are two points on the large townland of 
Laghtoughter, 2504 and 2402 feet respectively. South of these is Glen- 
laur 2184 feet. The Owenmore River boimds this group on the east. 

3. The third lies between Bundorragha River on the west, and 
Erriff River on the east. Within these precincts are Ben Creggan, which 
rises from the glen at Delphi, in less than a mile, to 2283 feet, and 
Bengorm, another summit south of that, 2286. 

4. The fourth mountain group lies to the west of Lough Mask, be- 
tween Loughnafooey on the south, and Loughnageltia on the north. 
Near the county boundary on the south, in (Mway, is Shanaferraghaim, 
2218 feet. This rises from Loughnafooey 1800 feet in one mile, in a 
few 8ucc€«sive steps, or terraces with precipices between them. Further 
west is a summit called, on the Map of Galway, the Devfl's Mother, 
2131 feet This name, not being Irish, I suppose was given to it by 
the sappers employed on the Ordnance Survey, for it must have been an 
awftOly troublesome place to them, as they were obliged to measure the 
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of all the great triangles on that survey, by chaining, or by other 
means, whether on level ground or over precipices. 

There is a high point on the townland of Leenane, which rises from. 
Killary Harbour, southward, to 2052 feet. The north &ce of this 
moimtain forms a grand amphitheatre of precipices in the landscape, and 
seems as if a great slip had taken place on a curved plan, half a mile in 
length, and the north part of the hOl let down from the south, leaving 
the precq>ices between the two parts. 

The greatest heights in (Mway are Benbane in the Twelve Bins of 
Conemaira, 2395 feet, and Bencorr, 2336. These are on quartz rock 
and mica slate. 

Mica Slate Sir E. I. Murchison, in his Siluria, Ed. 1859, p. 192, 

Bays that he looks upon the mica slate and quartz rock of Cunemarra, 
which underlie the fossiliferous groups unconformably, to belong to the 
Silurian system ; that they are nothing else but altered Silurian rocks. 
With the greatest respect for the man, and for his general opinions, I 
cannot with all my endeavours bring myself to subscribe to this view. 
The quartz rock zones were most probably sand originally, then sand- 
stone, and subjected to metamorphic action, thereby changing it into 
hard white quartz rock. The mica slate, in like manner, was mud, 
then clay slate, and metamorphosed into mica* slate. Both kinds were 
deposited in our north-west counties in zones of great thickness. I can 
easily beHeve in the theory that the clay slate might have been converted 
into mica slate, or even go a step fiirther, that it might have been 
melted, and become greenstone ; but I cannot believe that the gray hard 
grits, such as those in the Graywacke, were altered into mica slate, 
exactly similar to the other in every particular, of hardness, colour, and 
grain, and this condition of the rocks must have taken place if the theory 
be true. 

The mica slate of Antrim, Derry, and the other north-western 
counties, is of very ancient type, and the bands of great thickness and 
uniformity of colour, and minend character. The same particulars of 
volume and character apply to the quartz rock in Donegal, Mayo, and 
Galway, 

The Graywacke of Down and Cavan, and the other counties where 
it is, usually occurs in beds of gray hard grit, of various thickness, of 
from one to fifteen feet, interlaminated with clay slate, either gray, green, 
red, or purple, in beds or bands of about the same thickness. The bands, 
however, are sometimes of much greater thickness, and in such cases 
slate quarries are frequently opened in them. 

The grit and slate being thus interlaminated in the Graywacke, I can- 
not conceive how a mass of 1000 feet thick of such a mixture could be 
converted into pure mica slate, a rock very homogeneous in aspect, 
grain, and colour, and there are localities in Derry, and the north- 
western counties of Ireland, where such homogeneous mica slate is 
10,000 feet thick^ or more, without a single bed of quartz rock in it. 

The case is similar with the quartz rock. There are some zones of it 
in the north of Innishowen in Denial, several tiiousand feet thick, with- 
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out any mica slate or mica, excq>t in the thin partangs of ^be beds, 
one-eighth or one-sixteenth of an inch. It is nnifonnly of a yeUofwish- 
white ooknr, in very regular beds of from one to three feet in thicknesB, 
extremely hard, and, when broken into thin ohipe, transhicent at the 
edges, like flint. The hard wbite qnarts rock of one locality thus makes 
a strong contrast with the soft gray mica slate of another. Kowhore in 
Leinster or Ulster does the Gra3rwacke present any sodi volume of un- 
mixed slate or grit as is to be seen in the ndoa slate and quarts rook 
tones of the noi^-weetem comities. 

An opponent in this matter might say, why should there not be pore 
sand enough, or mud enough in one deposit to make a tone of qnarti 
lock or mica slate 1000 feet or 5000 feet thick. I can only say that I 
do not know why there Mhould not he such yolumes of sand or mud, bat 
I do know that in the Gra3rwacke of Ireland they are not. 

To meet the conditions of this theory, it would have been necenaiy 
that those usually thin layers of hard grit and soft day slate in the Gray- 
wacke, as interlaminated, should have been conyerted in the mass into soft 
gray homogeneous mica slate ; and, on the other hand, that a groi^ of 
bediB, exactly similar, should have been converted in the adjacent tone 
into such thick, hard, white homogeneous bonds of quarts lock as I have 
described ; and be it remembered, that where mica slate and quarts rock 
are interstratified, the white, hard quarts rock and the soft, gray mioa 
slate meet in contact suddenly, without any gradual passage. 

There is, however, some colour for Sir Eoderick's views on iSbs flanks 
of the granite district of Leinster, which extends from the Black Book, 
near Dublin, through several counties, to Brandon Hill, in Kilkenny. The 
slate rocks in Kildsu^e and Wicklow, stretching from Bathcoole by Bless- 
ington to Dunlavin, on the west flank of this granite ridge, have a south- 
west strike, and a south-east dip towards the granite. On the east ftx)m 
KUlinoy to the Powerscourt Waterfall, and thence to Kiltealy, the slaty 
rocks have a south-west strike, and a south-east dip, the same as on the 
west side. Here it is evident that the granite broke up the Graywacke, 
and came through it without materially altering its strike or dip. But 
it has altered it in another way ; the gray clay slate at both sides is now 
mica slate for a distance of from one to two miles ftt)m the junction, 
where it re-assumes the usual, and loses the micaceous character, by a 
gradual passage. Here, then, is old clay slate altered into mica slate, 
which bears out Sir R. Murchison's view, so far as it goes. 

I have just spoken of the slates, but not of the grits. Those grit rocks 
of the Graywacke, wherever they appear to have beai exposed to great heat, 
as is the c&se on tlie summit of Lugnaquillia Mountain in Wicklow; the 
Cock Mountain, in the Moume Moimtains ; Cregganconroe, to the north 
of Pomcroy, in Tyrone ; Forkhill, near Dundalk, and other placee where 
they rest on granite, are metamorphosed, but not changed into quartz 
rock. They usually present the appearance of extremely hard, dark- 
coloured, homblendic rocks, the fracture, in some cases, reeembUng that 
of fine-grained greenstone ; but they are never changed into hard, yellow 
quartz rock, like that we see in Donegal, Mayo, or Galway. 
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The mica date of Conemarra, as well bb that of Mayo and that of 
BoQ^aly iB of the very oldest type. Not like the mica schist of Leinstery 
which is hut partial in the country and partial in its micaceous character, 
the mica slate of the N. W. of Ireland has a peculiar aspect. It is gray 
in colour, hnlHant in its micaceous character, and vast in volume, being 
many thousand feet thick in the western part of Derry and Tyrone, as 
already stated, in Donegal, in Mayo, and in Galway. Here, in the 
Twelye Bins of Cunemarra, interstratified with quartz rock and lime- 
stone, it attains a great elevation, and the mountains present a very grand, 
picturesque appearanoe. 

The lowest stratified rock we have in Ireland is quartz rock. It oo- 
onis in the northern part of Don^;al at Malin Head, where it lies (m 
syenite. Over it comes mica slate, interstratified with limestone, with 
liiin layers of ereenstone, like beds, occasionally between them. On the 
north coast of Mayo, quartz rock occupies the shore for fourteen miles, 
dipping south-east at a low angle. The rock which is imder it here is 
unknown, but next over it is mica slate, and there is a passage of thin, 
altematbig bands of quartz rock and mica slate, about a hundred feet 
thick from where the whole is quartz rock below to where the rock is 
mica slate, unmixed, above. This passage occurs about 18 miles to the 
east of Belmullet, at the head of Glenamoy Biver, near the village of 
Beidesrg, From this place southward the mica slate continues, with lit- 
tle interruption, to KiUary Harbour, where it is covered in unconformable 
sequence by a band of brownstone, which forms the basal band of the 
Graywaoke on its southern border. It is chiefly on this change of cha- 
laoter from mica slate to brownstone, and the imconformability between 
them, which is seen nowhere else in Ireland, that I rely to support the 
opinion that those are two rocks of different epochs in the earth's history 
as distinct as any two we know. I would again remind the reader that 
there is no quartz rock or mica slate above this brownstone, and no 
Graywacke anywhere in Cunemarra below it. 

It wiU be seen from what I have stated that I do not believe that the 
mica slate of those north-west coimties already mentioned can be ihe or- 
dinary Graywacke, altered by metamorphic action. I do believe, how- 
ever, that the mica slate and quartz rocks of Cimemarra belong to an' 
earHer era in the earth's history, and the fossiliferous rocks between 
Gong and EiUary Harbour are of more recent date. 

The circumstance that fomlB occur in the upper or Graywacke rocks 
of this district in wonderM abundance in some of the localities, and not 
a trace of a fossil ever yet found in the mica slate or quartz rock, is re- 
markable. From these considerations it appears to me very unlikely 
that mica slate and quartz, of the usual types as to volume and character, 
in the west of Ireland, ever were Ghraywadce, like that which now over- 
lies them. From the wholly different appearance in lithological charac- 
ter, the fossils in the upper, and the unconformable sequence between 
thcnn, I cannot think that the mica slate and quartz rock of Cunemarra 
is altered Gravwacke, and belongs to the lower Silurian group, or that 
this theory will be found to be t^ble. 
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Old Bed Sandstone is a name which, I beliere, has heen applied by 
geologistB to two distinct zones of rock of yery different ages. M'Gul- 
kch in Scotland, and Phillipe in Yorkshire, have called the lowest xone 
of the carboni&rons rocks l]y that name. Sir B. I. Mnichison, and after 
him other English geologists, hare called the brown, gray, and green 
grits and shales of Herefordi^iire and Brecknock, with their oomstones, 
by the same name. Comparing those two, the £)rmer I have nevor seen 
resting conformably on the rocks whidi sapport it, whether mica slate, 
qnartz rock, or Graywacke. The latter is said by the aathor to lie oon- 
fi>rmably on the Silurian rocks of Shropshire and Herefordshire. The 
former zone, in Ireland, averages about 1000 feet in thickness ; the lat- 
ter, in Herefordshire, is said to be 8000 feet I look upon the two cones 
thns described, and called by the same name, as belonging to two dififer- 
ent eras in the history of the earth. 

The Old Bed Sandstone of Scotland and Yorkshire, the lowest £one 
of the carboniferous series, occurs in Ireland also. I have giren a table, 
in which there are 78 localities in Irdand where good junctions of tiiis 
zone with the inferior rocks are recorded.* The Herefordshire type, too, 
very characteristic, occurs in four or five parts of Ireland ; but there it 
is associated with bands containing Silurian fossils. It especiaUy pre- 
Tails in the south, in Kerry and Cork, where it is called by the peasants 
hrotPfiiUne ; and, as this appears an appropriate name, for colour at least, 
I adopt it, for sake of distinction, as a Silurian rock, or rather a Gray- 
wacke rock. 

The brownstone of Cunemarra is the key to the rdationB of the Gray* 
wacke with the underlying rocks. It is the lowest, or foundation zone, 
of that series, as already stated. It is about 300 feet thick, and rests 
unconformably on mica slate. Its beds are often nearly leyel, and can be 
traced in some localities for several miles. It contains no fossils, but the 
gray grit or schist which immediately overlies it is highly fossiliferous. 
It is most important, as a geological index, in exploring the district, and 
serves to clear up any anomalous appearances which may be seen in com- 
paring the fossiliferoiis localities and their contents one with another. 
The beds of the brownstone are exactly parallel with those of the over- 
lying gray fossiliferous rocks. 

The outcrop of the brownstone appear^ mostly on the southern bor- 
der, and the accumulation of the superior gray beds appears to be north- 
wards. I do not happen to know whether the tall cliGOGs of Maumetrasna 
and Shanfarraghaun, which rise 2100 feet above the level of Loughna- 
fooey in a mile of distance, are fossiliferous or not. Some of the preci- 
pices arc quite inaccessible, and grander features are seldom seen in a 
landscape. I shall, therefore, confine my observations to what I know 
in the lower parts of the country, on the south, which are easily acces- 
sible. 

The outcrop of the brownstone rises over the hills or ridges, and dips 
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into the Talleys with the underlying mica slate, and may, it is hoped, be 
understood from the following observations, in which its course is fol- 
lowed from the Atlantic on the west to Lough Mask on the east : — 

1. At Gowlaun, 8 miles south of Eillary Harbour, on the west coast, 
tlie base of the Graywacke is at sea-level. 

2. At Ghoraun, a high hill 2^ miles south-east of the coast, it rises to 
1973 feet above the sea. 

3. At Bunowen Bridge the surfsu^e comes down to 180 feet. This is 
about 5J miles east of Gowlaun, and on the road from Leenane to 
Oilmen. 

4. At Glencra£P, 2 miles south of the old Leenane hotel, and 3 miles 
east of Bunowen. The pass, which is on the junction, is 960 feet high. 

5. At Munterowen, about 4 miles &rther eastward, the outcrop stands 
at about 500 feet. Here it turns north, and appears to sink into a fault 
that exists from the Maimie hotel up the vcdley of the Bealanabrack 
Biver to Munterowen, and continues on to Leenane. The strata on the 
east side of this fault are thrown down, perhaps 500 feet. 

6. The outcrop of the brownstone is next visible in Moneenmore, 
about half a mile north of the Maume hotel. It is indeed visible^in the 
stream at the road-side in the boundary between Maume east and Maume 
west, and thence rises in the mountain of Moneenmore to about 1000 
feet high, and continues to the east visible about a mile or more farther 
on, fiaUing from the summit of the pass by slow degrees, till it gets 
bmied under the drift of the valley of the Crumlin River. 

7. Again, at Boocaim the brownstone band appears, and continues 5 
miles through Cloughbrack, lower, middle, and upper, into Drishaghaun. 
It caimot be traced &rther, on account of a thick covering of dnft and 
bog on the side of the moimtain. 

8. Kilbride is the next locality. This [s a peninsula which runs 
eastward into Lough Mask, between two estuaries of that lough. The 
brownstone here does not rest on mica slate, but on a magnificent coarse- 
grained, brownish porphyry, which is seen at the top of the hill 1230 
feet above sea-level. The porphyry appears to have come up between 
the mica slate and the brownstone, and may be 700 feet thick in the 
middle of the protrusion. The brownstone lies to the south of this por- 
phyry, which assumes a long lenticular form. In Kilbride, which is 
about four miles long from east to west, the brownstone zone on the east 
rises out of Lough Mask, attains an elevation near the middle of about 
800 feet, and its outcrop falls westward again to the river at Finny, 
which is about 70 feet above sea-level. From this it rises again through 
Drin to the top of the Mil south of Loughnafooey, and is no more visibly, 
bexQg covered on the north face of the mountain with drift, bog, and 
heati^. In this line the brownstone shows itself for about six miles. 

One of the best sections the country affords, to the south of KUlary 
Harbour, is fr*om Bunowen Bridge, in a north-east direction through Tul- 
lyconnor and Ddrynacleigh, to Killary Harbour. It nearly coincides 
with the line of the public road, and its vicinity, though for the most 
part covered with bog, yet has knolls of rock and quarries in which the 
dips can be seen, and the succession can be traced. 
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Bonowen Bridge is on the road from Leenane to GHMen, two miks 
south of Sallary Harbour. This locality is about 200 feet over sea-leveL 
The brownstone band, which is usually seen at the base of the Ghraywpcke 
system in this country, is not visible here ; but there can be no doubt of 
tibis place being at the bottom of the system, from the proximity of the 
mica slate, and a red breccia, oontaining anguleo: fitigments of mica slate, 
which is seen at the south abutment of Blackwat^ Bridge. The mioa 
slate is seen also in pits on the road-side south of the river. On the 
north of the river the ground is low ; no rock is seen for about 200 yards, 
and the brown band may be either buried in a firalt near the line of the 
river, or covered over with the drift and bog. 

This locality is remarkable for bands of conglomerate from ten to 
twenty feet thick, which rise up here and there out of the bog in low 
precipices. The conglomerate is composed of pebbles of brown quartx 
rock, embedded in a paste of gray sand, with a little lime and iron. The 
pebbles are very hard, very round, and well worn down, and are from six 
or eight inches in diameter down to the size of grains of shot. If broken 
into thin chips, they are translucent at the edges. 

Between the bands of conglomerate there are bands of calcareoua grit 
ttom three to ten feet thick, and in these are layers, or rather grooves, 
fix)m one to three inches in tliickness, composed almost entirely of fossils. 
The Atrypa henii»pher%oa occurs in countless numbers. Those lower rocks 
in Bunowen, including conglomerates and sandstones, may be 500 feet in 
thickness. Tullyconnor lies on both sides of the road, immediately north 
of the townland of Bimowen. The dip of all the rocks here is nortikward, 
and the rocks of Tullyconnor appear to lie in r^ular succession over ^ib 
conglomerates of Bunowen. Dark-gray, hard schist is the prevailing 
rock. The locality is about 250 feet above sea-level, and those dark 
schipts at their upper part may be 800 feet, geologically, above the base 
at Blockwator Bridge. It is not easy to make an estimate of thickness 
here ; the whole siirface is covered with bog, only a small hummock of 
rock npj)oaring hero and there through the boggy surface. 

The dark -pray schists of Tullyconnor are succeeded by thick beds of 
gray grit in Dcrrjuacleigh. Those beds are not weU seen in the flat 
ground on the road-side, but are well exposed in the hiU eastward. To- 
wards the summit of this hill, near the junction of the townlands of 
Derrynacleigh, Glenoraff, and Leenane, there arc many bands of slate in 
which the colours red and gray alternate, interstratified with the grits. 
The red slate here is apparently in the continuation by strike of a group 
of red slate-beds, which occur a mile to the west of Salrock House, in 
Culfin toT^^Tiland, near the mouth of Killary Harbour, the rocks in both 
localities having the same north-west strike. The Graywacke of Derry- 
nacleigh and Leenane is a strong, coarse-grained, greenish grit, occasion- 
ally alternating with gray grit, and gray and red slate. In the grit there 
are roimd boulders of granite from 1 8 inches in diameter downwards — 
very frequently the size of a man's head. They are plentiftd, about a 
mile to the west of Leenane village, both above and below the road, in 
loose rocks that tumbled down from the cliff; and again below the road, 
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where the rook b iVi situ, they are well seen between high and low water. 
Those boulders of granite appear to be of the same red kind as that which 
occupies the north coast of (hlwaj Bay for forty miles. In this section, 
across the strata from Blackwater Bridge to the shore of Killary Harbour, 
in the middle of Derrynacleigh, the rock has a regular dip to the north- 
east of about 2(f ; and this, on a distance of 2| miles, gives a thickness 
of 5680 feet in this part of the section. 

Here, however, the continuity of the section is broken off at the 
watCT edge ; for, although the dip continues to the north of the harbour 
for half a mile, there is much uncertainty in any calculation founded 
upon the data that exists, because there is a sjmclinal hollow on the west 
side of Lettereeragh Mountain in the line, and because bands of conglo- 
merate, composed of brown quartz pebbles exactly similar to those at 
Bunowen, occur here near the synclinal line abundantly, which are well 
exposed in the stream of Shrughaungarve, a mile north of the harbour. 
There may be a fault in the line of Killary Harbour ; there may be a 
£GUilt in this synclinal hollow, through the medium of which the conglo- 
merate bands are repeated ; or there may be other disturbances. There 
are, at all events, two parallel dykes of porphyry pursuing an easterly 
course from Bundorragha, a little to the south of the synclinal line ; they 
are from thirty to forty yards in breadth, and stand in high relief over 
the surface of the ground, both in the valley and on the hill-side. 

As the section cannot be satisfactorily pursued from Killary Harbour 
to the north-east, I shall transfer it &rther east. The northern of the 
two estuaries of Lough Mask, or that which runs up to Sranalong, lies at 
the base of a series of precipitous cliffs, some of them nearly perpendicu- 
lar, and about 1000 feet high. They continue westward by the north 
side of Loughnafooey, which is 97 feet above the sea. The mountain to 
the north of that lough rises to 2218 feet in two miles distance, of which 
a great part is in precipices and small terraces. The beds of rock appear 
to lie nearly level in tiiose precipices, or with a slight dip to the north. 
Here, then, there appears to be a solid vertical thickness of above 2000 
feet of Graywacke, visible at once to the eye, without any diminution or 
allowance for slips or faults. 

I know not whether there are fossils in those precipices, as I have 
already stated ; but I know that about two miles south-west of Tourma- 
keady Lodge, on the west side of Lough Mask, there is a bed of limestone 
which has been quarried for lime. It yielded half a dozen obscure fossil 
fragments, and a good Leptana serieeu. This limestone appears to be in 
position above all the precipices. 

Localities for Fossils, — 1 shall now proceed to give a short account of 
the fossiliferous localities of the district. 

1. The first that I know of these, beginning at the west, is in the 
townland of Bunowen, which lies immediately north of Bunowen Biidge, 
or Blackwater Bridge, which it is as often called, three miles from Lccnane, 
on the Clifden road. 

This locality abounds with bands of very coarse conglomerate, as I 
have described in the section, which shows itself in perpendicular st^ps, 
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or small clifb rising ont of the bog, mostly under twenty feet high. 
Between the zones of conglomerate are bands of a calcareous sandstone, 
from three to ten feet in thickness, and in this there are layers, from one 
to three inches thick, composed ahnost entirely of fossils. The AUypa 
hemnpheriea occurs in myriads. They remind one of a succession of 
oyster-beds, so thickly are they heaped one over the other in the layer. 
There have been but few other foseols got here. There is not much va- 
riety, and there are no corals or crinoids ; but what is wanting in Taiiety 
is made up in the millions of individuals. The calcareous sandstone in 
which they are embedded, when sound, as it is in the interior of the rock, 
is extremely hard to br^ik. The conglomerate bands have no fossils. 
Those found in the calcareous sandstone are : — 



Atrypa hemispherica. 
Orthis elegantnla. 
Bhynchonella nucula. 



Bhynchonella serrata. 
Spirifer plicateUus. 
(Mhoceras coralliferme. 



2. The next locality is Tullyconnor. This townland adjoins Bunowen 
on the north-east, and lies, like that, on both sides of the Leenane and 
Clifden road. This locality has been partly described already as the 
second in the section. The peculiar conglomerate bands of Bunowen 
entirely cease here. The rock is a very dark-gray schist, hard enough, 
and used for repairing the roads. The fossils are rather scarce in ^his 
dark schist, and they are different from those in Bunowen, as fessils in 
schist" are usually different frt)m fossils in grit or in limestone. They 
are: — 



Halysites catenularius. 
Petraia bina. 
Orthis clegantula. 
Strophomena depressa. 
Orthonota rigida. 

semisulcata. 



EuomphaluB ftinatus. 
HolopeUa obsoleta. 
Orthoceras coraUiforme. 

,, filosum. 

„ gregarium. 



3. Lettershanbally lies to the east of Bunowen from one to two miles. 
In tliis townland the southern or lower part of the Graywacke rock is, 
like that at Bunowen, composed of conglomerates and calcareous sand- 
stones; the northern part has dark schists like those of Tullyconnor. 
There has been some confusion in recording the fossils of this locality. 
I have no trustworthy list ; but, as well as I recollect, no species was 
found here but such as were also obtained at Bunowen or at Tully- 
connor. 

4. Glencraff is two miles south-west of the old Leenane Hotel, and 
three miles east of Bunowen. There is a low pass here from, the east 
side of the mountains to the west. The lowest part of it is about 900 
feet, but it rises both north and south to 1500 or 1800 feet. On the 
north side of this pass the fossils are found. The junction is in the low 
part of the pass ; mica slate, with beds of gray crystalline limestone, oc- 
curs to the south ; while the rock to the north is all gray grit and gray 
slate, with a good deal of red slate farther north towards the top of 
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Glencraff Hill. The fossiliferous 
dark as the schist of Tullyconnor. 

Ptilodictya dichotoma. 
TentacnHtes angUcus. 
Calymene Blumenbachii. 
Encrinums pnnctatus. 
Atrypa hemispherica. 

,f reticularis. 
Orthis elegantula. 
Leptsena serioea. 

5. Munterowen, the next locality, is on the west side of the road 
from Leenane to Maume, about a quarter of a mile from it, and three 
miles south of the yiUage of Leenane. The fossil locality at this place is 
in the south end of the townland. The brownstone band is conspicuous 
here, and its outcrop is nearly level, on a roundish bluff which projects 
southwards into the valley. The fossils I got here are :— 



slate in the pass is not so hard or so 
The fossils are : — 

Bhynchonella navicula. 

f, serrata. 

Cucullella antiqua. 
Murchisonia pulchra. 
Euomphalus scidptus. 
Orthoceras Hneatum. 

„ striato-punctatum. 



Stenopora fibrosa. 
Tentaculites anglicus. 
Calymene Blumenbachii. 
EncrinuruB punctatus. 
Atrypa hemispherica. 



Khynchonella serrata. 
Strophomena depressa. 
Platyschisma helicites. 
Orthoceras subgregarium. 



6. At Moneenmore, half a mile north-east o{ the Maume Hotel, high 
up on the side of the hill, there is a rocky spot which is fossiliferous. 
There is especially one bed of gray calcareous grit, about five feet thick, 
full of fossils. They are : — 



Tentaculites Anglicus. 
Encrinums punctatus. 
Stygina latifrons. 
Atrypa hemispherica. 
Bhynchonella seirata. 
Avicula bullata. 
Cucullella ovata. 



Trochonema tricincta. 
Murchisonia articulata. 
Holopella conica. 

„ obsoleta. 
Baplustoma lenticularis. 
Orthoceras angulatum. 
Bellerophon tnlobatus. 



7. Boocaun is the next district in connexion with the brownstone in 
which fossils are found. This place is a mile west of Fair Hill, a village 
between Lough Corrib and Lough Mask. The fossils found here are : — 



Spirorbis Lewisii. 
Tentaculites Anglicus. 
Beyrichia Elodeni. 
Cyphaspis m^alops. 
I^crinuruB punctatus. 
Stygina latifrons. 
Atrypa hemispherica. 
Pentamerus oblongus. 
Bhynchonella serrata. 
Avicula rudis. 
Pterinea lineata. 
., retrofleza. 



Pterinea su))l8evis. 
Nucula grandaeva. 
Orthonota solenoides. 
Euomphalus subcarinatus. 
Holopella obsoleta. 
Trochus multitorquatus. 
Turbo tritorquatus. 
Bellerophon dilatatus. 

„ trilobatus. 

Orthoceras buUatum. 

„ subgregarium. 



XI xcasj 



'^. I j£fv>t lir-adr it'si.iihi^ dhe p^ M ifciiM d the Isowxistoiie of SjI- 
TTTtp. izni jur? mly 'ii add» t&ic tbe (tiMflii mwii bond lieB over it as fu* 
» X =izi le Tuyj viai'Ji'ipL oane jboot sx mileB firom the point of KQ- 
3Eiie. nu JmHirriprng T)«k !bSR » a taJcasreaas flag;, rather brittle, and 
asl7 miir. 'fns jCiifriTTr 3l ^Brms eaoXnst widi the extremely tou^ 
^sL-ar^ OS HButtame if Bqzhivqb. ni wiiieh the Ahypm hewMspJuriea is bo 
gifrrTTTii. C*uais mkst aete izL creac abmidazKe, the bases of some of the 
jnnrht** j£ J^mumim fTirinni^i'iii biarce from one to two feet in diameter. 
Tha lac lacc if "sas jucsEct ai set IqsbI^ is at the eastern point of £il- 
irire. hl "iie ^e* if LmiEa Mj^ The fosals obtained here are : — 



A>iwn£B r^hiyhH Atrrpa hemiflphcrica, 

Gpnnaw- inztxrexrak „ osbiciuazis. 



♦jirh'tBTiri'a. Irf'ptyna qainqneoostata. 



•» 



»j«jiiii;CCL7' .Tim pyrszmiale. Iiiig;ix]a attennata. 

HjLt^sz;^ .'afvm^itT'ingw Orthis calfigramma. 



Hetif'tiDcs ZL::^r5Ciai:t3tfw ,, degantnla. 

t.-miraTOLEi 'nzTranCA. ,« flabeDahim. 



F^cnia '^oaL ,, hybnda. 

cL:iun::ii. Fentamems globoeus. 



< " 



BhynchflneBa WilsonL 

Beyriehiii ELxicEid. Sp uifa r plicatelfau. 

Cii(fizT:m5 riTT'^jocataaL Strophomena depressa. 
titjTCiTims jcr>:cir:i*- ,. imbrex. 

Tjrivl;iri& Orthonota semisolcata. 

ELjeh^is RrwTSdiiiiL Murchisonia cingolata. 

PiiLCp* S:ote?ii Orthoceras angnlatnm. 

Tbe eisht ^:rejr:iii^ Ixatide? are part of the loweet ondonbted fosBili- 
ftr:Tif Z':£t yi the Cxmoniarra district. The brownstone band lies under 
thrm, ajid that upon mic^ slate uaconformably, as already stated. No 
evidence can W clearer, and it is only here it is indisputable. In the 
five Lather kx^alities of the district, the rock immediately under the foesili- 
fen:.u< band is not viable. Those five localities are Tonlegee, CooHn, 
Ardaun, Cappacorcogue. and Shanballymore. These, perhaps, might be 
dL*r»utt^ as Wlonging to one or more lugher zones in tiie system than the 
eight Lxalities just dc^^ribed ; but the exact resemblance of every one of 
them, in lithologic^d character and in fossils, to one or other of those de- 
scribed, makes it appear that it is most unlikely they belong to any 

higher zone. i , ,. 

9. Tonlegee is about six miles west of Cong. This townland lies on 
the liorth-east flank of Benlevy, a mica slate mountain, 1375 feet high. 
There is no brownstone band visible, but a man can stand upon the 
junction of the mica slate and Graywacke, and see the mica slate in 
crumpled layers, and the Graywacke in even bedded strata, lying level 
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againBt it. Those level beds are but short, they are soon broken o£f, as 
if the Talley eastward had sunk down — or if Benlevy had been elevated, 
and thrust up through the newer strata, bringing up those stumps of the 
strata in their original position with respect to the mica slate. The 
most beautiM specimens of Bellerophon trilohatus were got in those 
Graywacke flags, which, on account of the absence of the brown band, I 
cannot say are at the very bottom, for the brownstone is the great zone 
ot reference after all. The fossils obtained here are : — 



CyphaspiB megalops. 
Encrinurus punctatus. 
Phacops sublsBvis. 
Atrypa hemispherica. 
Orthis calligr^nma. 

„ el^antula. 
Khynchonella serrata. 
Strophomena compressa. 

„ depressa. 

AnodontopsiB btdla. 
Ctenodonta obliqua. 

„ subcyUndrica. 

Nucula grandsBva. 
semisulcata. 



Holopdla gr^^aria. 

„ plana. 
Murchisonia articulata. 

„ inflata. 

PlatyBchisma helicites. 
Kaphistoma elliptica. 
Trochonema trochleatus. 
Trochus multitorquatus. 
Turbo tritorquatus. 
Orthoceras semipartitum. 
Bellerophon carinatus. 

expemsuB. 

trilohatus. 



yy 



10. CooHn is four and a half miles west of Cong. Coolin Lough 
lies in the bottom of an area which is basin-shaped on three sides, tie 
north, the w^t, and the south. It stands at 535 feet above sea level. 
The edge of the basin on the north adjoining Boocaun rises to 872 feet, 
on the west to about 800 feet, and on the south the Graywacke, with its 
fossils, is found resting on the side of Benlevy at about 1000 feet above 
sea level. On the east there is a low passage where the waters fix)m the 
lake make their exit, and flow on into Lough Mask. I saw no brown- 
stone in this townland, and the beds containing the Atrypa hemispherica 
were not found in it either. Lideed, there is very little rock visible in 
it. The stream which flows into Lough Coolin from the west is the 
only place I know in it for fossils. Those obtained here are : — 



Favosites cristata. 

„ multipora. 
Halysites catenularius. 
HeHolites interstinctus. 
nisenus Bowmanni. 



Atrjrpa orbicularis. 
„ reticularis. 
Leptaena quinquecostata. 
Pentamerus globosus. 
Orthoceras ibex. 



11. Ardaun is a fossiliferous locality. It \& on the north shore of 
Lough Corrib, and three miles south-west of Cong. The rocks are some- 
thing like those at Kilbride, slaty and brittle, and contain corals. There 
are a few hummocks of rock near the west boundary, in which fossils 
occur, and there is a by-road leading eastward through the two villages 
of Ardaun west and east. In this by-road may be seen thin layers of 



I&l 



jovftsru. or tu osoLoeicAL aocmnr of bubldi. 



toA oa Xbear edges, laid bore and fbll of fiMsfls. The fossils I found 



Cystxphylhiin. cytindncnm. 
CTsdphylLiiiiL Silnrieiise. 
FaToates Gothlandica. 
FaTQfiLtes moltipora. 
G^HUophyQimL pynunidale. 
Hihrsites catenolatns. 
On^yma turbinatom. 



8teiiopora filbioea. 
PtHoddctya dichotoma. 
Cyphasapis megalopo. 
ij^icnnuros punctatos. 
Phacops sublcTis. 



Spirorbis Lewiaii. 
Atrypa hemiapherica. 
Leptsena transrersalis. 
TiTngnIa LewisiL 
Orthis altemata. 
Bhynchonella nucula. 
Spmfer plicatellus. 
Strophomena depressa. 
Goniatites cymbfleformis. 
Orthonota rotandata. 

f, semisolcata. 
PleiuroibyncbiiB pristis. 
Orthoceras sal^;Tegarhim. 



12. Cappacorcogey a foesQ locality, is also on the north shoie of 
Lough Conrib, and one nule from Cong. The gray, tough, calcareous 
grit is Tiaible at the water's edge on the shore, teeming with Atiypa 
bemispherica. Allowing three of those little fossils to occupy an inch, 
in every direction a cubic foot of the rock would yield 46,656 fossils; 
lyat I would say they are even more numerous, for a cubic inch contains 
more than tweity-seven of them. If the brown band exist here, it is 
Qome distance out in the loug^ The fossiLB found here are : — 



Favosites alveolaris. 
Tentaculites Anglicus. 
Beyrichia Klodeni. 
Cyphaspis megalops. 
Phacops sublaevis. 
Atrypa hemispherica. 
orbicularis 



Pentamerus oblongus. 
Strophomena compressa. 
Euomphalus subcarinatus. 
Murchisonia cingulata. 
Trochonema trochleatus. 
Trochus multitorquatus. 
Bellcrophon trilobatus. 



RhjTichonella serrata. 

1 3. Shanballymore and New Village form one locality. It is two and 
a half milee north-west of Oughterard, on the road-side. There are many 
hummocks of rock on the west side of this road, in New Village, through 
the tillage lands, which have the usual abundance of Atrypa hemisphe- 
rica in the same kind of stone. I should state that this place is five 
miles south of Ardaun, and detached. The rock on the south of this 
little district is granite, on the west, mica slate, but I could not ascertain 
whether the brownstone exists along the edge of this mica slate or not, 
under the fosdliferous rock. The junction is obscure. The fossils ob- 
tained here are : — 

Spirorbis Lewisii. Orthis flabeUulum. 



Atrypa cuneata. 
Atrypa hcmispherica. 
Lingula Lewisii. 



Bhynchonella sexcostata. 
Ecculiomphalus Bucklandi. 
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14. Fggool, in the county of Mayo, is six miles north-west of Ballagh- 
aderreen. Although detached, I join this into the Cunemarra district, 
hecause it is hut small, the fossiliferous part heing only about four miles 
long in a north-west direction, and about one mile wide. This locality 
is slaty and calcareous, and contains corals, trilobites, and sheUs, similar 
to those of Kilbride and Ardaun. The fossils got at XJggool are : — 

AlTeolites Bechei. i Brontes laticauda. 



Arachnophyllum typus. 
Cyathophyllum flexuosum. 
Pavosites cristata. 

Gothlandica. 



>> 
>> 



Calymene brevicapitata. 
Encrinurus punctatus. 
Proetus latiS'ons. 
Atrypa aspera. 



megastoma. I „ reticularis. 

Halysites catenularius. Ortliis calligramma. 



Heliolites interstinctus. 

„ megastoma. 

„ petalliformis. 
Labechia conferta. 
Omphyma turbinatum. 
Stenopora fibrosa. 
Stromatopora concentrica. 



„ undata. 
Strophomena corrugata. 
„ depressa. 

Murchisonia sulcata. 
Kaphistoma elliptica. 
Bellerophon dilatatus. 



The Uggool district is connected with the west end of the Curlew 
Mountains, a long narrow ridge of brownstone, which extends from this 
place eastward to Keadue, a distance of thirty miles. It is about five 
miles wide, and reaches an elevation of 822 feet. The section of the 
strata, a little to the west of a line betweeii Boyle and Ballinafad, shows 
the rocks on the south side of the ridge dipping at a low angle to the 
north of about 10°. On the top of the mountain there is a kind of anti- 
clinal cmre, by which the dip is changed, or rather increased, on the 
north, so as to plunge into the earth at an angle of about 70° under the 
carboniferous limestone, which borders it on that side the whole way. 
Where the Sligo and Boyle road crosses the ridge, near Gturow, there 
are protrusions of porphyry of a brown colour. No attempt at the thick- 
ness of the brownstone here can be made, for the bottom of it is not 
visible. 

The fossiliferous rocks at Uggool consists of gray grits, impure lime- 
stones, and gray slate, which abound with fossils, both corals and shells, 
as enumerated. They are got in some hummocks of rock to the east 
of the road, and to the west of it the fossils are in the bottom of a cut 
that was made in the rock to conduct the water away below the bridge, 
as well as to make a trial for limestone, which is proved to be too im- 
pure for burning into lime. The relative position of the fossiliferous 
rocks here cannot be ascertained. There is brown porphyry on the 
south side of it, also porphyry to the north in the mountain of Mul- 
loghanoe, and the locality is low, and much covered with drift. 
Similarly with the Tyrone district, the carboniferous rocks at Ballagha- 
derreen and Boyle dip at a low angle to the south, and lie, therefore, 
unconformably on the brownstone of the Curlew Mountains. 



3fi| simxA^ ir •xx -mwixyif iocnrr or DUBUor. * 



DL "^id iizvimc 'xnaerrttajBf it vfll be seen tbAt, by means of 
^wrtscnut. 'sm i iiif 1 1 ww nae. vhkli ties immediately oyer it, 
ctz&uz'at :a dftc cAstns kralitiw;, aa the one sone in Cnne- 
uiii zj jiticn^ iv«*r ^e &c of foanla got at each place the fol- 

1. riuc ZL ii^ sau iMsiiJA^mf siae a eolonv of IbaailB of one kind 
nay ic^^j£. fz. znn Iixalbj. izii a^idipr groiqp in another. Of the 
jjsL^ r:c ix ^le 3£l: ^>sh2::k» jvat aDnded to^ no two are strictly 



±. T!uk: 'Jits^ ^ ai> nLe diac declaics that a few spedeB prevail in 
M2J zmt x:ai£ ±r 3&:re 2azi a Aaxl distance^ aay three or four miles, 
=c 'Itt rw^izTsxiK :^ & >mvX£t icizn in another locality of the xone is 
tr=»:i^i:i^ t: ^cc >:r i^t^ai 3i£Se» distant. 

1^ C^=i?um diacnfC i$ nrmarkahle for the Tarieties in type <tf 
&e r:«ik&. a» wcC w df :he fossls. in a few miles of distanoe in the 
»;=/£ x:^e. Tbr B3=;:wc!i IxalitT. with its maasive layers of con- 
gl'izcnse md "^^ Arryp* k^m i t pA t riem in millions^ in other layers be- 
tw-rirc Thf=n, hA» c:<c an exiet cquiTilent anywhere else. There are no 
er.nls brre, &> Cxi=?:^dfi. no GasteropodsL Kilbride, like Bnnowen, rests 
oc t2je l?r- wr<r:i:c.^ bisd. bat is nnlSbe it in other drcumstanoea. There 
a;v> Tpy tkiok hui'is of eongiomaate, bat a great abandonee of corals, 
thoosh n-M mjjiT species, and diere are ploity of Brachiopods in the 
brink, daty rock. 

Again, at Boixann tiie Iffownstooe is still persistent as abase resting 
on mica slate, bat the e>xigIomerale bands are not there. The rock 
resembles that at Bonowen. and though only two miles from Kilbride, 
the litholoeioal character of the rock5 of the two is very different, one 
being a brittle, calrareons slate, as jost stated ; the Boocann rock is a 
very hard, tough, c^oareons grit. In fossils, too, they differ. I never 
got a coral at Booc-aun. bnt Brachiopods are abundant enough, and 
Gast€-ropods p^-culiar and plentiluL Glencraff rather partakes of the 
character of Kilbride in the rock : Munterowen much the same. Maimie 
is more like Bur.owen or Bx)caun, a gray, hard, calcareous rock. Those 
are the 1 wall ties, chiefly on the brownstone base. For the others, 
Anlaiin resembles Kilbride in its nxks, and pretty nearly in fossils toa 
Cappacorcogue is the exact equivalent of Bunowcn in fossils and in the 
stony character of the rocks, though they are fifteen miles asunder. 
The base is in Lough Corrib, and if there be brownstone or conglomerates, 
th(T are under water. Shanbalh-more, near Oughterard, in rocks and 
in fossils is the same as Cappacorcogue, though five miles south of it, 
and detached by the Lough. Tullyconnor differs from all of them : the 
n>ck is a very hard, blackish schist; it contains some corals, bivalves, 
(fa«t<jropodfl, and Cephalop<xis. From the dip of the rocks, this place ap- 
jK'ttrH t*) lie in a zone higher than that at Bimowen, or, at least, the upper 
part of tlio wirac zone. 

Tlie whole number of fosHils found in the Cunemarra district is 134. 
Igneous R^tch. — 1. There is a protrusion of granite near Oughterard, 
on the S. E. side of the Shanballymore locality, which appears to have 
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come up between the Ghnywacke and the Old Red Sandstona 2. There 
is a piotnuion of coarsely crystalline porphyry, of a brown colour, in Kil- 
bride, at the north side of the brownstone band ; but this porphyry is under 
it, as already stated, and, therefore, does not break off the sequence above it. 
Besides the Kilbride porphyry, and the two porphyry dykes which trend 
away eastward from Bundolragha, through Lettereeragh, already adverted 
to, there are other dykes of this substance in the district. Talong a boat 
from Leenane, and rowing down the harbour, about a mile west of the 
village of Bundorragha, there is seen a series of five or six large porphyry 
dykes in the coast cliffs, which are from 50 to 100 feet high. Those 
dykes are from two to seven yards in thickness, some of them more. As 
a general role, they lie parallel to the bedding of the gray grit and slate 
in which they occur, and have a northern dip with them of SO** to 60* ; but 
they are not contemporaneous : they do not always lie exactly in the bed- 
ding of the rock, but occasionally break in a little upon it here and there, 
so as to show broken edges. 

Taming eastward frx)m Delphi, through Glenummera, there is a por- 
phyry dyke, about 50 feet thick, in the steep hil) to the south of the river. 
The outcrop of this dyke is nearly level, and it appears to have a dip 
southwards into the mountain of about 20*'. 

d. At XJggool, near Ballaghaderreen, a purple slaty porphyry lies to 
the south, adjoining the fossUiferous district there, and a flesh-coloured 
porphjTiy occurs in the top of Mullaghanoe Mountain, to the north of it ; 
but the rocks which lie in immediate contact with the fossiliferous band 
cannot be seen. On the north side of the Tyrone district there is a gra- 
nite protrusion, of which I shall say more when I come to describe Uiat 
locality. From my experience, I believe that protrusions of granite or of 
porphyry are evidence generally of disturbances which occurred since the 
deposition of the older sedimentary rocks, and any zone, lying on such 
protrusion, might be of any age, from quartz rock to coralline crag. 

The PoicEBOY District. — The Graywacke district of Tyrone and Fer- 
managh, as I interpret it, extends frx)m near the little town of Pomeroy, on 
t2ie K. £., to lisbeilaw, on the S. W., a distance of forty miles, by about ten 
miles wide, in a 8. E. direction, between Omagh and Ballygawley. The 
chief part of this area is occupied by brownstone, a brown grit rock, with 
brown and red shale interstratified through the greater part of it. The junc- 
tions with other rocks round it are rather obscure, being much covered 
with drift. The rocks which bound this district on the N. W. side are the 
mica slate of Dooish Mountain towards the S. W., and the metamorphic 
rocks and granite of Cregganconroe towards the N. E. Towards Lough 
Erne, on the west side, are limestone and shale of the carboniferous for- 
mation, and on the S. E. the carboniferous series cover up the outcrop of 
the brown beds from Lisbeilaw, by Ballygawley, to Cookstown, a dis- 
tance of about forty-five miles. 

There is not much variety in the aspect of the brownstone within the 
area just defined. There is at the N. W. comer of it, near Lisnarrick, a 
remarkable conglomerate, composed of rounded pebbles of brown quartz 
rock, mostly from two to five inches in diameter. Those pebbles, when 
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broken into thin chips, are translucent at the edges. The whole mass is 
similar to the conglomerate bands at Bunowen, near Killary HarbouTy in 
Cimemarra. This conglomerate is in contact with the brownatone adjacent 
on the 8. £., and with carboniferous limestone on the K. W. 

At lisbcUaw, on the 8. W. comer, there is a conglomerate, also, bat 
different in character from that at Lisnarrick : it is much coarser ; the 
well-rounded pebbles of brown quartz rook often attain a diameter €i 
twelve or fifteen inches, and are connected by a gray, sandy paste. The 
church is built upon a rough hummock of this, whidi is quairied lor the 
roads, and the village stands, on the slope of the hill, on the same rocL 
This conglomeritic hand of Graywacke must be pretty low down, as there 
is a considerable accumulation of gray slaty and schistose beds lying over 
it to the north, where it is surmounted conformably by the brownstone 
beds, half a mile to the north of the village. This slate and schist yielded 
many of the Orthoceratites and a few Graptolites described by Qeneral 
Portlock. All the Graywacke rocks near lisbeUaw, both brown and gray, 
dip to the n<Hrth at about 20^, and all the carboniferous rocks, which come 
in a little to ihe south of it, dip to the south-east, at about the same 
angle. Portlock in his section shows those opposite dips as a continued 
anticlinal convolution in the same series. But two distinct geological 
formations meet here, and the beds of the diffarent rocks dip in cfppoaie 
directions, the upper covering up the lower unconformably ; and this is 
the case on the 8. K side of the district, by the valley of Clogher, for 
miles. 

There are many beds of conglomerate visible low down in the 
brownstone in the vicinity of Ballygawley : one in a ravine, a mile to 
the nortli of it at Millix. 

A mile Bouth-eodt of Pomeroy, in the bed of a stream at Shanmaghry, 
und, apparently, at the base of the brownstone, there is a conglomerate, 
which is ditfVrent from either of those just described, inasmuch as a 
portion of its pebbles are of red granite, like that which occurs four 
niiloB north of the place at Bardahessiagh. 

The brownstone of Tyrone, though generally of a brown colour, is 
not uiiifomily so. On the southern border, near Clogher, there are 
groy and given grits interstratified with the brown, aU dipping con- 
fonimbly to tho north-west. In the low ground about Tnllick and 
Fiutona there is much soft, red shale at the surface, but the rock is 
seldom scon, the country being thickly covered with drift. 

In the high land, to the east of Sixmilecross, there are beds of red 
limestone, from one to three feet thick in the brownstone, some of which 
are quarried for economic use. Those bands appear to me to represent 
the comstonos of Hertfordshire and Brecknock, and indeed the rocks of 
the brown district, both grits and shales are very similar in lithological 
character, and in colour to those of the country about Brecknock. 
There is a ftirther similarity in the brown beds lying conformably on 
the fossiliferous rock at LisbeUaw, and, as I believe, at Pomeroy also, 
and a third point similar in the great volume of the thickness, liiat in 
Hertfordshire being said to be 8000 feet ; this, in a section near the 
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road from Clogher to Fintona, where the rock dips for two miles north- 
west at an average angle of 40^, gives a thickness of about 7000 feet. 

Another feature common to Brecknock and Tyrone is, that in both 
places, the shales are ^ soft and laminated in the grits, and show no 
cleavage lines. This condition of the shale, however, usually occurs 
where ike beds lie level or dip at a small angle. When they are highly 
inclined, the slaty beds are hard, and the cleavage very apparent. 

The Old Bed Sandstone of the Carboniferous series, and the so-called 
Old Red Sandstone of Hertfordshire, are not equivalents. They are two 
different things. In fact, the Old Ked Sandstone overlies the brownstone 
unomformably in the valley of Glogher, and all along the south-east 
boundary of the brownstone, as already stated. 

Protrusions of porphyry sometimes occur in the brown rocks, and, 
what is remarkable, the prophyry itself is very much of the same colour 
as the adjacent stratified brownstone. One of those is seen at Aultmore, 
four miles south of Fomeroy ; another at Millix, two miles north-east of 
Ballygawley. There are greenstone dykes in it also. The church at 
Irvinestown is built on one of those, and it can be traced through the 
oountry for eight miles to the south-east from this. This dyke is above 
twenty yards in breadth. There are traces of another running from 
Fintona north-west, and of one running from Glogher to the north-west 
also. One exists to the south of Dooieh Mountain, and this is traceable 
at intervals eastwards, between the mica slate and the brownstone, to 
Tamlaght, a mile frx)m Omagh, where it shows itself in a considerable 
protrusion. 

From under this brownstone there rises up the fossiliferous district 
at Pomeroy, and another fossiliferous district at Lisbellaw. Those have 
been so ably handled by General Fortlock, that I have but little to add. 
I shall merely give a rapid sketch, directing attention to a few points 
he has only partially noticed. 

The fossiliferous district at Pomeroy assumes the form of a rude 
equilateral triangle. On the north, one side of this lies along, joining the 
granite and metamorphic rocks, and this, frt)m Tremoge on the west to 
Mullynure on the east, is about four miles ; the other two sides converge 
eai the south at Shanmaghry; frt)m the curving inwards of the boundary 
oai the west, however, the area is under seven square miles. 

The district is remarkable for the prevalence of sandstone or grit 
and schistose rocks, and the absence of pure limestone. In reviewing 
fossiliferous districts generally in Ireland, and in England too, so far as 
I know it, it appears to me that the mineral substance in which fossils 
are embedded has much influence on the genera and species, perhaps as 
much as the actual superposition, but more of this hereafter. 

The fossiliferous zone of Pomeroy rests on the flank of a high, nar- 
row-crested ridge of granite, with metamorphic and homblendic rocks, 
which bound it on the north, called Cregganconroe, and which separates 
it fix)m the mica slate coimtry to the north-west in Tyrone and Deny, 
This ridge extends in a south-west direction from Slieve Gallion to 
Termonmaguirk, a distance of fourteen miles. At Limehill, on the 
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liflck ^agciiioe^ dais zhCb am tibe grmite. At BaidahesBiagh, on 
ae jHC -SLMZ rKk npoartt gixf andf flugB and schistB. This rariety 
ATv^ '3ac ^hi^ TTeks za cantirl with tiie granite do not belong to one 
griia. inii ^nac suxc pcoUbfyv ccdfeo' of those bands Tisible at the sor- 
fik!e i» 3UC "sm Ltiw^r 4oe rf oie fiocmatian, as mi^t be expected in the 
pnziidiin vi:^cr]iifse.aaineoasrock. in fitft, the lower groups appear 
ai 'ys Tnrxd ix lae depdts. and boC TiAleL 

W3i9R '^e se&niEiLZMrT roeks are in contact with granite, they 
4b: w 311 a£is b^s:: thas of iadarasioo. The mass of the beds dip south, 
jc jzL BTgt* :f A^tnc: 3k>^. boc the dip is not nnifbim ; it is sometimes as 
Van a» ^y^. :S£nfe!c ihit boc&am cannot be seen* it is Tain to speculate 
«L :2i» 'ihvkni'^ffiw or zo annapc to detcnnine, in the Ticinitj of the 
irsEbe. ta w!ka: loixe cf die Gnjwacke this foesiliferons band belongs. 
Tb» <iiiKess&:c. d:€< doc appear to be legnlar, nor are the groups of b^ 
tnctE&hiie ix iz.y creas disRanee on the strike. On the contrBiy, there 
ATT^- iz^S^azai^cs cif iiziiM of dismibanee running north and south, elevat- 
ia:^ Y 'iepreacizj; ^Ei^rtdin Uoeks of rock between them, throwing mi- 
~ 3LiA<e« o^ r^iTT different compositiQn into the same strika 
A5 thje rxks -^f Pi>inen>T dip soothward, they are coTered by other 
k$ as SLizisJchrr. whkh are conoealed on the outcrop by drift, 
wiih. bi.^ s:i.i beaih ; and we know not what they are, until at a mile 
tether ftcaih. :o :he dip the brownstone is well developed on the high 
ground towir^is Aolimore-. and in some rsTines along the top of the 
sl-x^. wher^ tbev all dip away to the south-west at a low angle. A 
gieol:«i5t HBgrets :hat he cannot see what those concealed rocks are, at 
or cear the Tipper part of the fowdliffTous group. The last rock seen in 
the «ii«es5::ii in :he t alley i* the conglomerate in the stream at Shan- 
mai^hrr, alr>:aiy d-:;?i:rib^. This conglomerate I suppose to be the 
tsi."!^ of the crv^wn5*.oar, but, from the rocks oTer it being concealed, as 
JTi5t stdted. ther\r is no certainty that this is the case. 

The Poritrv>T dismot, from its fossils only, has been called a lower 
Silu.rian district. As just stated, adjoining a great igneous protrusion, 
we cannot be ctrtain whether the rocks we see in contact with it at 
the surface ar^ the lowest rocks of the formation or not. In this dis- 
trict it appears, physicaHy. for another reason, that they are not. In 
Hertfordshiie the brownstone, or, as it has been called by the English 
geologists. Old Red Sandstone, is the uppermost of the Silurian rocks, or, 
in other words, it overlies them all conformably where the sequence is 
complete. If my views be correct, that the Tyrone brownstone is the 
equivalent of it, it follows that the next fossiUferous zone immediately 
below is the upper fossiliferous zone of the Graywacke, both in Hert- 
fordshire and Tyrone. 

If the Pomeroy group be ** the lower Silurian," there must have 
been an upper (if such ever existed) above the brownstone somewhere, 
which in after times must have been totally swept away, as there is 
not a trace remaining of any such band over it in the forty miles from 
Pomeroy to Lisbellaw, any more than there is in Hertfordshire. 

According to these views, Ludlow and Pomeroy would both belong 
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to the upper Silurian groups, a thing totally at variance with the 
present received notions ; but more of this hereafter. 

Of small tracts, differing in mineral character, there are four in the 
Pomeroy district. The first, lying in contact with the granite on the . 
north-west, is the Limehill black schists, containing Graptolites. The 
second, also in contact with the granite on the north-east, consists of 
the course, micaceous, flaggy, gray sandstone at Bardahessiagh. About 
Hie middle of the tract, north of the old slate quarry, it yields a variety 
of Orthides and Trilobites. The third, at Timaskea, yields abimdance 
of Trilobites in the coarse slaty schists on the west bank of the river, 
and in the bed of the river, where I worked up to my knees in water 
part of a day, are very fine-grained, dark gray, silky schists, which con- 
tain the most beautiM specimens of Trinucleus. The fourth is at 
Killey on the south-west, half a mile from the village of Pomeroy ; 
there is a light brown sandstone abounding in Brachiopoda, near tlie 
little mill, and in the pasture hill immediately to the west of it. The 
whole number of fossils found in the Tyrone or Pomeroy district is 167. 

It may be interesting to state that at Limehill, about two nules 
north-east of Pomeroy, there is a calcareous granite. On trial I found 
this to contain 12 per cent, of lime. It has been burned for agricul- 
tural use. Prom this circumstance the place took its name. The story 
of the discovery of the calcareous nature of the granite, as handed 
down by tradition, is curious. Some shepherds in former times were 
herding on the mountain, and, the distance being far, they took oaten 
cake and milk with them in the morning for dinner. Not relishing a 
cold dinner, they heated some of the stones in their fire, and, when hot, 
dropped them into their wooden vessels. The hot granite slackened at 
once in the milk, and hence the discovery. 

The Eildabe aitd Dublin District. — The fossiliferous locality near 
Kildare is two miles north of the town of Kildare. It forms a ridge of 
high ground, stretching in a north-east and south-west direction. 
About the middle of this ridge is Cahiranearla, or the EarFs Chair, a 
name which carries with it some traditional associations. This is a 
limestone rock, which stands at 600 feet above the sea, and makes a pro- 
minent feature in the landscape. The limestone is of a light gray 
colour, and fossiliferous. It has a dip to the south-east, and its strike 
is to the south-west, but dip and strike are of little use in this ridge. 
They are not persistent. The next hill to the east in the range is 
Grange Hill, a greenstone protrusion, and the Hill of Allen, still Airther 
east, is greenstone also. 

The limestone of the Chair -of Kildare is fertile in Trilobites and 
Gasteropods. It rests on a dark gray, hard schist, which abounds in 
Brachiopods. Corals are scarce, but the stems of Crinoids are in great 
abundance in a new fence, which runs north-west &om Dolan's farm- 
house, for a field or two, in a red calcareous slate. 

The whole ridge of hills, at the Chair of Kildare, bears evidence of 
having been tilted up on the east side of a fault, the line of which 
points to the north-east. It is remarkable that at Portrane, on the 
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LaKbar Idaad. opposite to Portrane, is a great protrusion of green- 
with sunj pocphyritk Taricties^ ean^xt up in or resting on the 
g. ee njtjoc - On the shore are some Ibasililiaons beds, in Camoon Bay, 
in Tub€A K&T. and <n the gont h e as t side at a |dace called the Lime- 
kiln. Tc:r7p :§ sl<o a saiall trvmsh of Old Bed Sandstone at the north- 
w-psc iTjr'.t :t :h^ iflini. lTin« on blackish bitaminoos shales. The 
eki^ :i :h* f •5^11? foTznd ttre are F^ront^ ^otMIandicUy LuJms Hiber- 

On ibe 5ii:rt ':*rwe^n Skerries and Balbriggan, Graptolites occur in 
tibr znr sLite, oppi^sitc to Hsmpden demesne. Half a mile south -ea^t 
of RilbrliTi^in. St Isiac's Bower, Lept4am s^Ht$a was got in a light 
griT ii::ii>:.:r.e, in a calcaneous bed, associated with greenstone hum- 
ni.vkf^ To the north of Balbriggan, on the shore, some species of 
fv>56il5 hjive also been fi>uiid. 

A hi|jh rld^^, called Bellewstown. extends westwards fiom Balscad- 
den to Duleek. This hill is chiefly slate, with protrusions of greenstone. 
The slater hare yielded fossils, OrtAu ctili^ramwui, and others. 

year S!ane. in the county of Meath, Graptolites have been found in 
the Common? of Slane. At Grangegeeth, three miles north of Slane, 
there are found in hard, alter^ rock, OrtMis ealligrammay O.elegantuUy 
PUvrorhynehu* pn*tu, CyheU rfrrMC09a, Strophamena eotrugata, &c, &c. 

I have thus put those few localities on the northern borders of the 
county of Dublin into the Kildare and Dublin district. They are too 
small to be made a separate district. In no part of either Kildare 
or Dublin has any bottom or any summit been discovered. I cannot 
tell, as in G;dwav, to what zone of the Graywacke these localities l>e- 
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long. The whole number of fossils found in the Eildare and Dublin 
district is 90. 

WicklaWf Wexfordy and Waterford, — This, the south-east district of 
Ireland, occupies parts of the counties of "Wicklow, Wexford, and Wa- 
terford. It extends from the mountain of Gairick, near Rathdrum, on 
the norths to the Bonmahon Minos, on the south, 75 miles, and occupies 
an average breadth, exclusive of the marl, of 14 miles, making in all 
about 1050 square miles. There are many fossiliferous localities in it. 
In Wicklow, the vicinity of Bathdrum has a few such places. In Wex- 
ford are the neighbourhoods of Grorey, Enniscorthy, and Taghmon ; and 
Waterford has Tramore and Bonmahon. 

Nowhere in this extensive district is there any base of the fossilifer- 
ous groups visible, as is the case in Cunemarra ; and in this respect it 
resembles the Kildare and Dublin district. The zone, therefore, of the 
Graywacke system, to which any locaKty here belongs, is quite unknown 
by physical means. It may not be amiss, however, to state, that most 
of the fossiliferous localities are in the vicinity of protruded rocks, such 
as greenstone, yellow felspathic rock, porphyry, or some such. As 
those protruded rocks, no doubt, were forced up from a great depth, and 
tore up and brought with them many blocks of the stratified rocks in 
their passage upward, it is fair to infer that the fossiliferous rocks lay 
deep in the sedimentary system ; and that many of the blocks of rock 
containing fossils, now in contact with greenstone or felspathic rocks at 
the surface, were brought up from great depths ; and most probable, 
therefore, that all those fossUs belong to the lowest and oldest beds of 
the Graywacke system. 

I cannot, perhaps, do better than give a list of the fossiliferous lo- 
calities of the whole district, so far as I know them, pointing out in each 
case the bearing and distance of every locality from the nearest town. 
The following is an alphabetical list of townlands where fossils have 
been found in Wicklow, Wexford, and Waterford : — 

Fossiliferous Loealities in Waterford. — Ballydowan East is five miles 
south of Kilmacthomas. The rocks on the coast, in Ballydowan Bay, 
yield fossils. 

Ballydowan West is five miles south of Kilmacthomas. There is a 
good locality for fossils on the shore on the west side of the bay. 

Ballynasissala is two miles south-east of Kilmacthomas. The fossi- 
liferous locality here is in gray slate, five chains east of where a shaft 
was sunk for mining, and between two mill-streams on the west side of 
the townland. 

Ballynattin is one mile north-east of Tramore, ten chains east of the 
Waterford road, on a by-roadside which leads eastward by the shore. 

Caher is two miles south-west of Tramore. The south coast, near 
Garrarus strand, affords a good locality. It is about five chains or 
twenty perches from the west boundary. 

Dunabrattan is seven miles west of Tramore, on the shore. This is 
one of the finest localities in the county for Trilobites, Gasteropoda, 
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Brachiopoda, and Ck)rals. The locality is at both sidea of Dunabrattan 
Head. 

Gibbet Hill, on the west of the city of Waterford^ has black slate on 
the river bank, which affords Graptolites. 

Kilmacthomas is a village foorteen miles west of Waterford^ on Hie 
way to Dnngarvan. A cutting on the side of a new road made to the 
north of the town affords some fossils. 

Knockmahon is five miles sonth-east of Kilmacthomas. This is in 
the vicinity of the mines. The rocks on the shore are nearly all fossili- 
ferous, and a good deal of the stuff raised in sinking the mining shafts. 

Newtown is on the coast, south of Tramore. The rocks are mostly 
thin bands of gray limestone, interstratified with slaty-brown, decom- 
posing layers. Those layers yield many kinds of fossils. 

Newtown Head, on the shore of Waterford Harbour, is seven miles 
south-east of the city of Waterford. Ampyx mammillatus and other Tri- 
lobites are got here in a hard rock, very much resembling a greenstone. 

Pickardstown is one and a half miles north-east of Tramore. The 
same band that passes southward under Tramore, and along the coast a 
mile to the south of it, occurs here, and contains the same fossils as at 
Newtown, which also forms a part of this band. The stone walls and 
ditches hereabouts would afford good help to fill a museum. 

Quillia is two miles north-east of Tramore ; is a very good fossil 
locality; there are beds of limestone interstratified with argillaceous 
and ironshot slates, which afford good Trilobites and other fossils. 

Tramore West is on the same fossiliferous band as Pickardstown. 
There is a good nest of fossils on the shore opposite the church. 

Westown is one mile south of Tramore. The same band of limestone 
that is seen at Newtown is here also. It runs through several town- 
lands on the west side of the Tramore strand. 

Fossil Localities in Wexfard, — Balcarrig Hill is six miles south-west 
of Gorey. The fossiliferous locality here is near a cross-road which leads 
to Cross Pottle, and the fossils are got on the north side of the road. 

Ballybro is ten miles soutli-east of Wexford. There is a fossiliferous 
locality a mile to the north of the tillage of Tagoat. 

Ballinatray Lower is tliree miles south-east of Gorey. To the south of 
the river there is a calcareous slaty band, which is very fossiliferous. It 
stretches nearly parallel to the line of the river, both to the east and west 
of the bridge. Again, in the south end of the townland, there is a band 
of light-gray limestone, from ten to fifteen feet thick, which crosses the 
River Chapel. There are marks of fossils in this limestone, but it is 
very close-grained, aod it is extremely difficult to get them out. 

BaUydaniel is six miles south-west of Gorey, and a mile north-east 
of Camolin. On the east side of the coach- road, at the edge of a green- 
stone protrusion, the fossils are got. 

Bally garvan is seven miles south-east of New Ross. Some rocks on 
the south side of Ballygarvan Bridge yield fossils. It is a good locality 
for Trilobites and Orthides. 
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Ballykale is two miles south of Gorej, on the east side of the road. 
The locality is nearly surrounded by a felspathic protrusion of yellow 
rock, such as is frequent thereabouts. 

Ballyminaun SUll is two miles and a half south-west of Gorey. 
There is a fossiliferous locality a quarter of a mile north of the cross- 
roads, on the road- side, at the edge of a greenstone protrusion. 

Ballymoney Lower is on the sea coast, three miles east of Gbrey. 
There ore many beds of limestone, which are interstratificd with slates 
and grits, all dipping at a steep angle^ which ore fossiliferous. Graptohtos 
occur here. 

Carriokadaggan is six miles east of New Boss, on the Wexford road- 
nde. The fbssOiferous locality is about 100 yards south of the village. 
A calcareous grit occurs here on the road-side, Aill of fossils ; but the stone 
is Tcry tough, and it is hard to get out the fossils. The stones in the til- 
lage fields yield good specimens of Gasteropods and Orthides. Licha* 
laxatu9 was got, Remopleurides platyceps, Ogygia MwrchUonuB^ Harpei 
Fkmagani, Ampyx mammillattUy and other Trilobites ; alao^chinosph&ritei 
franulatus. 

Carriganeagh is 2^ miles south of Gorey. The fossiliferous locality is 
a few perches south-west of the school-house, on the north bank of the 
river. 

Clogh is three miles south-west of Gorey. The fossil locality is a few 
perdies east of the village, on the edge of an igneous protrusion. 

Cliiloge Upper is eight miles south-west of Gorey, and Ij^ miles south- 
west of CamoHn, on the east side of the Biver Bann. Trilobites and 
other fossils are got here on the west side of a greenstone protrusion. 

Coolnahinch is three miles south of Gbrcy. The locality is on the 
norih. mile of the Owenavorragh Biver, close to Ballinatray Bridge, where 
t}ie fossils -are got. 

Courtown is two miles south-east of Gbrey. In cutting a deep drain, 
to lead water to the farm-yard, bands of limestone were quarried, which 
yielded fossils. They wore found in the farm-yard also. 

Ihiffcarrick is three miles east of Gorey. The rocks on the sea-shore 
yield fossils. 

Frankfort is four miles south-east of Gorey. Five chains north of 
the village, there is a good locality for fossils, and there is another, to the 
west of this, near the plantation which bounds Ballinclay lawn. 

Grahonnack is seven miles south-east of Wexford, and the fossil lo- 
cality is a furlong north of Tagoat village. 

Edldermot is three miles east of Gorey. The townland lies on the 
south, at the foot of Tara Hill. This townland, BaUymoney, Seaficld, 
and Buffcarrick, all lie along the shore, and the rocks, for two miles, are 
foesiUferous, making a broad zone across the strike. There are beds of 
limestone, interstratified with slates, in which were got corals and other 
fossils. 

Ncwbawn is eight miles south-east of New Ross. The fossil locality 
lies to the east of Newbawn House, and on the road-side, near CoUop's 
WeU. 
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Si^nf'tf Iff ?2r«» irVy jocsh-eKt of Gtney. There are on the shore 
zzriifw^cje :is3i^ T^i'r yy^Vs Fanrnphili , and some black slates which yield 
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Dorth-east of Arthurstown. In the north 
csri :c 1 ^:«fiT::9:ii :i '±^ ^>wixiand. called Tinnaglogh, there is a black 
sLiC: T^iiii iTCiiizs ^rrlai* of Zhpla^rvpnu prists, 

•,"/*•-*"* * - •^.•i>i»«r. — In Gldtsiaz^get, a qnarter of a mile north of 
:^ S^ k lizh sLiTT bonk, near Rathdnun Bridge, on the east 
Yielded some qpedmens of Biacliiopoda and 








-zrri:. If =i^ i2icr:h-€aft of Bathdrom, is a yery good fossil loca- 
bry. Ai ±i:> Tt^ALV i fi&e leads to the south off the Dublin road : along 
fhi> '-g^ :*:r :cc vbiins or mc-pe, is graj foesUiferous slate, lyinudeui 
#r«arw» szfl :<Lir Trfx-Iises are plentifiiL and also Orthides. The rock, 
b.'TVTi-r. isL - :c TcII expKtsel I got fossib in slate, in the back of the 
pAsi aecot:\ i=ri w^en; outside into the field, where I sank an excavation, 
Hke a er3kTc\ d.-^vn to the solid slate« and was well repaid for the trou- 

A: BriT Htt^i the r^cks hare been called Cambrian. Sir Eoderick 
Murvh£R'>&. on s^^-r3> this place* in 1851, said, '* It is the back-bone of 
iTv-lxud.** WlutcT^ it maT be« it contains fonns like fine thread-like 
Fuvvids. as it th^y grev from a centre outwards, the rays from a quarter 
to thrw-quarter^ of an inch long. They appear closely matted in beds of 
grit^ slditk\ of trom one to thiee inches in thickness. This has been called 
Ovi.CrMiii mdiattt. It occurs in five or six localities along the shore, and 
above the ndlw^T. The chief locality is the Periwinkle Bock, about 
eiirhty yarxis 5ourh-<»-a5t of the fir^t railway bridge above Bray, between 
hi^rh and low w:i:c r. This tVv^il h;is been found also at Greystones, three 
miles south-t.tist oi Bray Head, also in yellowish slates on the shore, half 
a niilo s^mrh-ttist v^t llowth. Anethor species, Oldhamia antiqua, the first 
of the two ilisf-ovorcd, vxvurs bore, but it is very scarce : it is, however, 
very abundant in a yoUo^vi>h-sr^ay slate on the top of Carrickmacreilly, 
a hiirh hill on the north side of the road between Ashford and Eathdmm, 
whon^ the slate is in api)arent intorstratification with thick, irregular ribs 
of quiirtz rock, l^eces of the slate arc plentiful on the surface, and even 
ppii';ul out on the gntss, full of tliis fossil ; but, of course, by the use of 
a pick is the best way to get it : it is also found on the road-side, in a 
dei^p defile, which nms across this mountain about a mile south-west of 
Ashford. The whole number of fossils discovered in this district is 90 ; 
but it is only imperfectly examined. 

Dingle. — The fifth, which I shall call the Dingle district, is in the 
county of Kerry. It occupies a great part of the Barony of Corkaguiny, 
which nearly coincides with the peninsula of Dingle. Its extent, from 
Ferriter*s Cove, on the west, to Bartregoimi, on the east, is 21 milw, 
and from Brandon Head, on the north, to Bull's Head, on the south, is 
12 miles. In area it does not, however, on account of some indentations 
in the outline, realize those full dimensions. It occupies about 200 
p(iuare miles. 
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This district has a range of coast of 60 miles, which for the most 
part consists of hold cliffs and uncommonly fine coast scenery. The 
rock is nearly all Graywacke, the great mass of it heing greenish, gray, 
or hrown, strong, hard grits, interstratified with greenish, or gray, or red, 
or purple slates ; the grit constitutes three- fourths or more of the vo- 
lume of the rock. The general strike of the graywacke rocks is S. W., 
and the dip S. E. 

Angular pieces of dark brown, fine-grained slate, two to three inches 
across, are frequently,seen in the brown grits of lighter colour. Bounded 
pebbles of white vein quartz also are usual, in both the brown and green 
grit ; they are common in the rocks on the coast, near the mouth of 
Dingle Harbour. I mention this fact, because I have heard it said 
that the rounded white pebbles were found nowhere but in the Old 
Bed Sandstone, which forms the basal zone of the carboniferous system. 
Here they are in the Graywacke. 

There are in those grits and slates occasionally bands of rock, and 
thick bands, too, highly fossiliferous, interstratified with groups of beds 
of grit which are not so. Their presence, and their fossil contents, are 
those points of character by which the lower rocks of the peninsula, as 
a mass, are known undeniably to be Graywacke. 

I think it convenient to begin a description of the Dingle district 
with a section on the west coast. There is a zone of brown, hard grit 
or brownstone, extending along this coast, from Sybil Point on the N., 
to Doon Point on the 8. From the Signal Tower across the strike of 
this brownstone rock, to the fossiliferous band at Ferriter's Cove, is 60 
chains, and this, with a dip of 65" S. E., gives a thickness of 3600 feet. 
This section is well exposed on the coast, but the bottom of it is not vi- 
sible, being under sea level. The geological position of this brownstone 
is fixed by its being apparently under and conformable with the band at 
Ferriter's Cove, which is full of the usual fossils of the Graywacke. 

This fact, of the brownstone lying apparently under the fossiliferous 
zone, I shall endeavour to explain presently. Ferriter's Cove is eight 
miles N. "W., of Dingle; the rock there is generally of a gray colour, and 
composed of alternate beds of calcareous slate, and hard gray and some red 
grit. The strike, like that of the brownstone just described, is S. W., and 
th^ dip here S. E., from sixty to seventy degrees. From Doon Point, its 
N.W. extremity, across the strike to Clogher on the S. E., is about 4200 
feet wide on the surface, which, at an average dip of 65", gives a thickness 
of the fossiliferous band at Ferriter's Cove of 3800 feet. The above two 
items cannot be added together, as forming a part of the rocks in the 
flection, as I shall show. ' 

From Clogher vQlage on the N. to Dunquin old church -yard on the 
S. is two miles. This part of the section in several places yields the 
usual fossils of the district, but it is completely broken up by dislocation. 
There is a greenstone protrusion on the coast at Clogher Head, near the 
north end of this space, and a greenstone protrusion at the south bounds 
of Ferriter's quarter. In the ground between those two places, and for 
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'd L irV Tfr'am* ^lae » a bjk tkmIj in the rodoi that come into 
;:cnoti£:xii at zia ^zziacjt. \TtKwi^ the general Bonthemdip is pre- 
ttr^zrL ihi i^ta. coerc^za zjkPi swiai braken up into twenty or more blocks 
ilt.kJl, zj isLzi -vxii^a lepan:^ ihem. It ia Tain to attempt to calcu- 
jizz iia -' :-.''r-r>-^ ^ ±ie«£ Tvo Bijeft <^ didocAted rocks widi anything 
jZlt ii!-wiz=-b:7 . T'v : xiLe» jc a& aTerage KNitheni dip of 45* would give 
A 'Tur.izt?^ IE *•:•: ±^^ Fri-o the greenstone pnytmaiona and the 
L-JS :eirrr,'«v Thmt 2^ ruaKiL ia b«i3KTe that this calculated thickness of 
sti i.dal t.'mj: 3* ^c zrsar. lyf^Apft tjo tmcatain* to be of use. 

JrjiL rvx2i:T=x :ui i^-^ri'-Tazd w Ska Head is two miles and four- 
i^3& loii i'^ i:;jUZL:«. wnL i=. arciage dip of 60* S., girea a thickness of 
^t.-ri IL^X ^c :£ £r^«£. fnj, az^ibnwn grits, interatratified with 
p-:*:3. rrij :>hL ad pcrrcie ^az^*^ aQ lying conformably over the fos- 
k1 ]t:iiif 4; Inz^iiz. Sid «oenii2g port of the same system. This is 
jvtsL ^ ±1: :t.d:cc 4m:o:c. fr:c I>acqnin sonthwardsy and corroborated 
i3. ±1; i3.T«::i'-r. 'r^'rw-fd Mocut Eigle and Slea Head. 

T^ ZKZiyzzL ^:abL-ii=r:c!s ^ba£i appears to be of the same kind of 
Kxrctr. i:L*I Tc i'zn.Ziti. yr--"i.if &isfila» as the Fernter's Cotc zone. Be- 
rr-^tn ^:cc rr: 7lii:ie« :Jv liiLok-j^ncal character of the rock is different, 
iz:i 7^: LTi s ci»f .t'l z ::ijeiljw The JIaijfn4€4 tmUnulariut is very scarce 
i=. liie imliiJs: :L*:k^!i>'::p rlxksc thoo^ plentiful both at Duuquin and 
Fzrr.:cr'» C'^r. r!i:ii« rwo places might be considered either as the 
ccTvT.'c :i 1 $Ts:li=dI r<ki:d. or the counterpart of an anticlinal, with 

1 iZf^ln^ tj ±<c ▼i.'w cf an anticlinal couTolution, the axis lying in 
vx jcar li^ lizic fr.n Ccb-er Hctiwi* by the village of Tieravane and 
IVizurl'L- :1I :i:ir:l \-: :hr shore of Smer?rick Harbour at Gortadoo. 
T: 'Ji-: «.r.j. ;: il-:> lii-t, I :liri ihtK-i* an overthrow of the strata, tor 
?\v->-:i> I ->.ill ^/ i ".r\-<cz.ilv. T j the south of it, in the steep northern 
t:?v\ir^:r:-.z: ,i Cr..:--:iL:ari.iz n.untAin. the outcrop of tlie rock has a 
«*.*-:htr^ .i.y ..1 .jT ::.i sr^iit, : r twoniiii-s east of that mountain. The 
fr:rA:i ::. : .^ ;> i^- r^^-: 's-trv brv^ken off by some disruption, and se^ia- 
r..:«.\l :r' n: :1 . ..:-:.:* :i^:, with which thty were once continuous. 
Tb:> <<u:j.ir:. d:: ::: CTVo^hiiiorLin soon tails into the strike and dip of 
tht rx t> -s*;--:!": c : 1\::: ; ui::. in Moue: Eisgle, and from this the succession 
ccii::«'.:i5 cr. r\i:u*.;-y.y :,- :he s*.^u:hcm shore at Slea Head, as already 
starve, iir.i :l:..r\ lii; > i: a ^•.«.vp ir/.e into the Atlantic. 

Till >:r.i:a c:: ;I;<.- u.r.h ^idi* ci the bay, at Fernter's Cove, are com- 
jxv<\l cl bt\i> j^nvrjklly ir;ni thi\v to twelve inches in thickness, altcr- 
nAUly h;irvi iuii <».^it. The hard beds are gray grit, with li&w fossils; 
the s<^rt }\ir:s ^.onij- >*\: .:' K\'.?, whtre the rock is sound, of perhaps half 
calciuwus matur, Kii.g »in impure :u*gillacHM>us limestone. Those soft 
K^< ;uv wom by the a*.; ion of the waves into rough grooves, and, what 
is most n'm;irkablc, thi y contain the fossil Jlalyiites caUnularius in the 
gnatest profusion. Hall' the volume of the rock is composed of this 
fossil. In 1843 I brought home a daxseed hogshead full of such fossils 
as the place afforded, which Welded 123 species, new and old, as read by 
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3fr. M'Coy, and pabUsbed in the Silurian Fosflilsof Ireland, described by 
him, and printed, tbrougb Sir K. Orifflth, shortly after. 

To shov that there has been an oYerthroir of the strata on tbe Korth 
coast of the Dingle promontory, I offer the following evidence. At Sybil 
Head there is a zone of strong, coarse, red conglomerato, about 100 
feet thick, consisting of tbe bottom beds of the carboniferoag system. 
In this Eone tbe beds dip N. W. 70°. The brown grit it rests on dips to 
the B. £. about 6S*. Those two rocks are therefore unconformable, hut 
they lie in their beda rdativtly as they were when the con^amerat« vaa 
deposited. 



a reproenti the lop oF Ibe cliff at SyHI Haul r ab, tbe band of Old S*d SandatoiK 
CiinglDiDerUe, which dips 70° N. W., and raats on the BrowDitoas ; iM, th« dip of the 
BromutODB, B. £. 66° ) daf, a huriiaDlal line ; at, the auHace at tha graund. 

Add the dips on both sides of a, that is, 70 and 65 together, and take 
the sum from 180^ the remainder is 45°, the angle ioc. Kow suppose the 
line ah horizontal, that is, in the position of, as it was when the con- 
glomerate band ab waa deposited. Since ah, ae, are relative in i>oei- 
tion, it is evident that when the line ah was horizontal, ae dipped 
45° to the north ; it now dips to the south. From a consideration of 
these circumstances it will bo seen, that there must have been an over- 
throw of a block of the rock along the cpast, which put the conglomerate, 
from being horizontal, to have a dip 70° N. W., as it now stands, and 
the brownstone, which dipped N. 45°, was capsized, taking a new dip 
of 65° south. 

This narrow lone at Sybil Head, which comprises only the conglo- 
meritic, or lower beds of the Old Bed Sandstone, lines tbe coast from 
this to Erandon Head in a siniilar way, a distance of eleven miles, 
with about the same thickness of the rook lying unconfonnably on the 
brownstone beneath, and dipping into the ocean at a steep angle N. W. 
There are several detached patches of the same rock on summits and sides 
of hiUa in this promontory, of which I shall say more presently. The 
nearest one of those to Sybil Head is at Eiaard, on the coast, three miles . 
8. E. of Dingle, and here the beds of it are level, lying unconfonnably 
on tbe upturned edges of the brownstone beds. This must be assumed 
aa the position in which those beds were deposited, and still remain so. 
This tact of the Old Red Sandstone beds lying level at Einard, and 
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dipping 70^ on the north coast, is additional evidence of a great distur- 
bance having happened in the vicinity of Sybil Head. 

This overthrow must have taken place by a depression of the rocks 
outside the coast in the ocean, perhaps accompanied by an uplifting of 
the block at the south end. 

This movement appears to have extended from Brandon Head to 
Sybil Head, for the conglomerate band has the same N. W. dip the whole 
way, eleven miles, as just stated. The island of Inishtooskert, six miles 
to sea, appears to have been affected by the same movement and in the 
same way, for the two rocks, their relative positions, dips, and strikes, 
are all similar ; and most probably also the rocks in the sea bottom, be- 
tween Inishtooskert and Sybil Head. Looking from Beenaman, near 
Brandon Head, south-westward, affords one of the finest of the many 
fine views of ocean, coast, and cUff, to be seen anywhere in the pro- 
montory. Standing on the conglomerate on this bold headland, the 
same bund of rock at Sybil Point and at Inishtooskert can be seen in ihe 
same straight line, a distance of sixteen miles. 

I now turn to the condition of the rocks on the west coast, between 
Sybil Head and Slea Head, before the deposition of the carboniferous 
system. We have seen that the block of rock north of Ferriter's Cove 
or rather to the north of Marhin mountain, was overthrown; that, be- 
fore the movement that produced that effect, the brownstone of that 
l)lock dipped to the north at an angle of about 45°, It appears to me 
that the counterpart on the south coast at Slea Head, and to the east of 
it, did not partake of that movement, but that it remained unshaken. 
Por at Einard, three miles S. E. of Dingle, as ali'eady stated, there is a 
patch of the Old Red Sandstone conglomerate resting on the inferior 
rocks in a level position. This, I repeat, must be assumed as the posi- 
tion it took at the time of its deposition, and, consequently, that it re- 
mained 80 since. The lower rocks, near Slea Head on the south, dip 
south 75°. The rocks at Sybil Head did dip N. 45° before the overthrow. 
Here in that condition of the rocks was a great anticlinal curve ; and 
the rocks under the vertex of the convolution appear to have been laid 
bare by the opening of a great rent along the axis of the anticlinal curve. 
Low down in that opening were the fossiliferous rocks between Fer- 
riter's Cove and Dunquin, which were exposed by the overthrow, and re- 
main so. Those fossiliferous rocks lie under the Slea Head group, and did 
lie under the Sybil Head group until the overthrow, the effect of which 
was to put them resting on the brownstone instead of being under it, 
their position in the old anticlinal. This produces the deceptive ap- 
pearance of all the rocks on the coast from Sybil Head to Slea Head 
having a southern dip. Those to the north of the anticlinal axis, having 
been turned over, have now the same apparent southern dip as the rocks 
to the south of it which were not overtlurown. 

As farther evidence of the overthrow, and a break in the rocks near 
the axis of the convolution, I adduce the broken-off escarpment on the 
north face of Marhin mountain, the greenstone protrusion at Clogher 
Head, and the greenstone protrusion two miles south of it at Ferriter's 
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quarter, with the several blocks and dislocations between them already 
noticed. I may add, there is a low pass from Eerriter's Bay across the 
land to Smerwick Harbour. The physical form of the ground suggests 
the idea that through this pass the tides once flowed to the oast and to 
the west alternately, and served to clear out the passage of such small 
fragments of rock and slate as were scattered at the bottom of the gap- 
ing chasm. 

Besides the Eerriter's Cove district, fossils are got at Coosathurrig, 
near Ball's Head, on the coast, three miles S. E. of Dingle, in purple 
calcareous slate. There are also some beds of limestone of a reddish- 
gray colour here with fossils. The beds of rock dip 8. about 70° to 80**, 
and the strike is very regular along this south coast from Bull's Head to 
Sl^ Head. This strike, carefully produced, would throw the Coosa- ' 
thurrig fossiliferous band at least a mile to the south of Slea Head. I 
have idready shown that the rocks at Slea Head are about 12,700 feet 
over the fossiliferous band at Dunquin ; add this mile to the above, the 
result is that the fossils at Coosathurrig are higher in the sequence than 
those at Dunquin by nearly 18,000 feet. This seems a startling state- 
ment, but the lithologic£il character of the rocks in both localities is 
wholly different ; the section from Dunquin to Slea Head seems persist- 
ent and imbroken, and the strike on the south coast is very regular; this 
being the case, it is fair to assume the conclusion as correct. 

The fossils got at those two places are not of different suites, as 
might be expected in bands so far asunder ; and as the rule, ** Different 
fossils in different zones," would point out. All the species got at Coo- 
sathurrig are common at Eerriter's Cove and Dunquin. 

Eosrals have been obtained also in a black slate at Aunascall by the 
surveyors on the Geological Survey, but they are scarce, and no openings 
favourable for the discovery of fossils have ever been made in it. Au- 
nascall is nine miles from Dingle on the Tralee road. The band of black 
slate stretches from Minard Bay by this village to CurrycuUenagh at 
the western face of Cahirconree mountain. It is about thirteen miles 
long in a N. £. direction, and one mile wide. The black slate of this 
place forms a peculiar band, not like any other in the peninsula. Erom 
its lying in low ground, and the cleavage at the surface, the dip is not 
well seen. Eosals are also got at Behemagh and at CurrycuUenagh, on 
the western slopes of Cahirconree, eight miles N. E. of Aunascall. 
Derrymore Glen, on the northern slope of Bartrigoum mountain, is a 
very good locality. This place is six miles S. W. of Tralee. Eossils 
from all these localities are on tablets, and labelled, in the Museum of 
Iiish Industry at Stephen' s-green, Dublin. 

It has been said, by the author of Siluria (Ed. 1859, p. 188), that the 
Wenlock rocks, at Eerriter's Cove, are overlaid by Devonian rocks. I 
cannot subscribe to this view. I look upon the whole of the rocks in 
Mount Eagle, and thence eastward on the coast of Ventry Harbour and 
Dingle Harbour to Bull's Head, to be one group of red and green grits 
and slates, whatever they may be called : they have all a common strike 
and a common dip. By means of the fossils at Coosathurrig and at 
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Dunqtiin I mnst consider the rocks at those places, and all between them, 
as locked together in one inseparable group. Although no fossils have 
yet been found in the green and brown grits, &c., of Mount Eagle, that 
is no reason why they should be called Deronian rocks. What greater 
proof can be required of the position of a band of rock which has no £«- 
sils than to find it fixed between two fossiliferous bands which cannot 
be disputed ? They are all three parallel, conformable, and inseparable, 
and would never hiaye been considered anything else only for the theo- 
retical error of Perriter's Cove being considered Wenlock rocks. 

Marhin Mountain, near Ferriter's Cove, is remarkable for its northern 
escarpment, and, as already stated, the rocks have a southern dip. 
Ck)nnor Hill is remarkable for a much bolder escarpment, and its rocks 
have also a southern dip : between those two places, which are nine 
miles asunder, there is no escarpment, but there is evidence of great dis- 
turbance and contortion of the strata in the line between them. After 
passing from Clogher Head, by the north face of Marhin Mountain, this 
break dips into Smerwick Harbour at €K>rtadoo. On the east of the 
harbour it emerges again, and passes half a mile south of Ballynagall, 
thence to Ballinloghig bridge, crosses the boundary of Dingle parish at 
Glin North, where it shows itself in a broken anticlinal curve, accom- 
panied with much contortion. A little farther on, at Mullaghveal, a 
precipice commences, which is fully developed in the grand northern 
escarpment at Connor Hill, in which above 1000 feet in thickness of the 
outcrop of the strata is exposed, having a southern dip. In the slope 
descending from Connor Hill to the valley near Lough Oal, an anticli- 
nal convolution on a large scale shows itself, and continues eastward to 
the road from Dingle to Castlegrogory, at Clougharee, a distance of two 
miles. Here the anticlinal is apparently a continuation of that from 
the north side of Marhin mountain, the seat of the overthrow, and is 
distinctly visible, surmounted by the Connor Hill grits, the apparent 
equivalent of the Marhin and Mount Eagle grits. 

At Clougharee, just mentioned, the anticlinal axis shows itself at the 
road side, with both a northern and southern dip ; but here an over- 
throw similar to that at Ferriter's Cove is not apparent. It appears that 
the energy which produced the volcanic action and the overthrow at 
Ferriter's Cove was not developed here with the same power, but was 
confined to the simple elevation of an anticlinal axis between those two 
places. 

From Clougharee, eastward to Lough Caum, a distance of six miles, 
the ground rises into a number of picturesque conical hills, in which the 
steep naked cliffs and deep ravines exhibit an extraordinary amount of 
dislocation and disturbance; but how the dislocated masses lie relatively 
with each other cannot bo satisfactorily ascertained, as the slopes in the 
low country, eastward from this group, are covered over with heath and 
bog, and the high slopes with shingle. On the north side of the high 
ridge of Glenteenassig is the valley of the river of Owencashla, which 
falls into Tralee Bay. In this valley, is, probably, a line of fault not far 
fix)m the continuation of the line of disturbance I have traced from 
Clogher Head by Connor Hill to Clougharee. 
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In my first acquaintance vith thb district, in 1842, I thought the 
fbflsiliferoQB rocks at Eeniter^s Core would be found to the cast *of 
Smerwick Harbour, in the strike produced eastward, somewhere about 
Brandon Mountain, but such is not the case. In 1854, 1 examined the 
east coast of that harbour, and could find only famt traces of fossils, in 
the place where I thought they ought to be abundant ; this I try to ac- 
count for thus : I have shown that there is an anticlinal convolution 
extending from near Clogher Head, by the north side of Marhin Moun- 
tain to Gortadooi and this, taking a slight turn eastward, still continues 
to Connor Hill ; that subsequendy an overthrow of the strata took place 
at S3rbil Head, to the north of this Une; as a consequence of this over- 
throw, the fbssiliferous rocks at Eerriter*s Cove, which lay deep under 
the antielinal axis, were laid open and exposed in this locality. To 
the east of Smerwick Harbour there does not appear to have been any 
such overthrow. Although the two rocks, Old Red Sandstone and Brown- 
stone, on the N. coast at BaUydavid, have similar dips with these at 
Sybil Head, there appears to have been some circumstance that modified 
the overthrow to the east of Smerwick Harbour. From BaUydavid 
southwards towards Dingle, there is nowhere to be seen the one great 
rent which shows the whole overthrow together, and exposes the abun- 
dance of fossUs, as it is seen at Ferriter's Cove, but the overthrow, instead 
of being in one place, as at Ferriter's, is divided into a number of smaller 
dislocations and contortions, by means of which the fossiliferous rockB, 
which lie very low in the sequence, as I have already shown, are not 
exposed, but remain covered up, partly by the broken superior masses 
of rock, and partly by drift, which is very thick in some places, being 
40 fbet on the shore at Feighanagh. This efifect, though not palpable 
in any one place in the section, as it is on the west side of the harbour, 
yet on the whole amounts to about the same in the overthrow at BaUy- 
david Head as at SybU Head ; the modification just aUuded to is probably 
owing to a fault running north and south in the bottom of Smerwick 
Harlwur, alreadhr aUuded to, by which the east side of the harbour was 
affected in a different way from the west 

lit wiU be seen frx>m what I have said, that there are two rocky 
systems in this peninsula: the older or lower is the graywacke; the up- 
per, the carboniferous. Having described the first, I shaU now say a 
fbw words about the second. 

Of coal-measures in this promontory there are none ; of carboni- 
ferous limestone on the high lands, none ; but it occurs in the If agharee 
Islands, in Tralee Bay, and the shores of the smaU bays to the north of 
it; there is a little on the south shore of the same bay, at the church of 
Camp. But of the basal beds of the Old Red Sandstone, there are remains 
in several patches, often on the tops of the hills, every one of which Hes 
unconformably on the lower graywacke, and in those patches, among 
themselves, the planes of the bedding do not coincide in inclination. 

1. As I take those in order, the first, at Sybil Head, has been par- 
tiaUy described, but along with Sybil Head may be grouped other patches 
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TF wn~m«iwf nM. at, -^^ poMt, but all in the 
l aLi JUL iii ti immt ng ti -ait y.W, Tbose mre the Three 
HiTtdTK -v^^s" a: -He sumiL if ^]iii?v:i!k Hkmct: BaDydjrid Head, to 
-tic- -r:!^? 'X r 3r:?3siiuBZ. 3fcsr ^cmiOiiL MnDiuacs : and BTandon Head 
:jkfiiL }*r^ 'X TT.tr nuTmiaizi. 

-i.^ -tr^ irmxn. » limac*' ulniGec. ai. ncflOher mitii Tnirfitooskert, 
■L *nLJUL ^n. miH^ «ssvnKrL. 3L "SOS: maut xsae^ uviEtibe fiame strike, and 

1. Tit^ 9t^tiiiL iBi&a. if Smiffiomii. lA^acr aTTwIpd to, is at Kinaid, 
-aiRf^ mlisF «fiiihr--aK of Zmir> x 4QDin» m abost 600 feet above the 
aa. T"i*» ir-if^ "iHrr» la 'wvt't jjev^sL hii£ 'Sic- w^ofe ^lin^ fixms a cap 
VL "im mL ui«inr i. irTi- hul «. ymc^g jane, in a 3^. £L diieetian, and a 
viiir'<? if 1. Ti:m ~v:iic nf i^i^ iaoL. 'Gi^ Imalitj afibids a dear 
jBiiif 'HOC 'Sit ixTi^vussmR miL "stt \aa Ked •^■railTlnfH are of two dif- 
£z*3r KS9 :iL '^ iiiidrT if -fxa -sK^X- T^ice^ is a manifest unconfor- 
BxiiiLirT asfcnir iietv^^'Sl "±£t jrvH* irrvx reck, whisli dips S. 70* to 
W . tad. "^tt 'cn^ET r»x «n!^ sBXiKiiizif. v^ac^ lie^ in beds nearly lerel on 
^iit Ljr.Lni*«L ifUCdt if "ntt i-riitfy 1^5» cacGiiliQniability points out 
Qjtt Tm^ 2ziMt nf ^ksmiz-uicinL icrv^ieL «^ Tvo ^"stemsy althoo^ both 

Li£. bnr?v^Er. 2. ^5s eiciimstance, that the lower, 

i:>r=3so: ±JBE^ zi'iat Gzarwatke, at Coosathnnig, dose 

V, 'jLJi Ti'jnF. ji 3ii-f<£ ir:wi- ja»i t-ctt bird ; the iqiper, more red and 

Tbe *>ji Lei Sizii<cniif %z Kizaid mar bare an extension into the 

it* <vc: Hjt £it lusd of it is for the most part 

-:f red raodkHBerate and blocks of red sand- 

fr.-.r.T. i-r: I r.ili z.-:c fcic ir:T :f this rock in situ, even in the high land, 

tz, 1 '-•'."-l i=rf iTr r. : I r:»:f :r-&: tlr r:»:k :*ii€ath them is of the same kind. 

Ti: n*:**.* z.-^^ :Li*- il:"^ t^ oias:, from Bull's Head, are of the usual 

3. Th* third ;At.:l cf 01 i Red Sandstone extends in an easterly 
jjlrt:<t:vi. from a p»:iii: a qxLjjter of a mile K'Uth of the weFtem of the 
xhr'i*: Q. ^r-vr -y ^p Lik-:^, or ab:Ti: two miles S. E. of Connor Hill, to Lough 
Slatt. a dirtaiioo of six mile^, but it i? of unequal breath, from half a 
mil*- to a mil*.-. It covers uncoutV-rmablT the tops of a range of hills, 
that extends from the north brow of Bartregoum, westward to Connor 
HilL The coiidomerate at this place stands at firom 1500 to 1700 feet 
high, and the three lakes lie in a synclinal hollow to the north of the Old 

At the ea«t end of this piece of Old Red Sandstone, immediately close 
t/i 1/jugh Slatt, there is a precipice called Foylenagreave, abore a hun- 
dn^d feet high, in which the conglomerate appears to be about sixty feet 
ih'uk. The beds dip X. W. 26*, overlying at this place a brown, mica- 
wjous, flaggy grit, which dips N. W. 60" here; both dips are N. W. but 
ih(; diifVTence of the angle proves that the two systems are unconforma- 
hlr, nH well as if they dipped in different directions. 

'\. The fourth is a cap of the conglomerate on the Hill of Doon, half 
a mile H. E. of Lough Slatt, which appears about sixty feet thick. It is 
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a quarter of a mile in diameter ; it stands at 1500 feet high ; it dips N. 
about 30*, resting on thick, strong, green grit beds, visible in the next 
stream eastwards, where they dip W. 60*. 

5. The filth is another detached mass of this upper rock, on the 
summit of Cummeen Hill, half a mile east of Doon; here, as at Doon, 
the plane of the bottom of the mass dips N. 30*, and lies unconformably 
on green grits and slates, dipping W. 60*. This hill is 1500 feet high. 

6. The sixth detached spot of Old Red Conglomerate is at Hillville, 
four miles W. of Castlegrcgory, forming a cap on the Graywacke there 
also, in extent about a square mile. The hill is about 200 feet high, and 
the dip of the conglomerate 20* N. 

7. The seventh is at Brandon Point. At this place the steep dip 
ceases on the north coast. The rock appears to rest in its origimd 
natural condition, on the underlying green and purple grits, and descends 
gradually to the shore at Brandon Bay. 

8. The eighth locality I shall notice is at Scrallaghbeg, a mile south of 
the church at Camp, on the road-side, and ten miles from Tralee. The 
Old Red of this place is evidently of the lower beds, and a continuation 
of the detached masses described as the third, fourth, and fifth patches. 

The outcrop at this place is traceable on the northern slope of 
Bartregoum Mountain, for three miles eastward, where it turns south^ 
ward, covering over the summit of the mountain, and descends on the 
south side. From this summit eastward the whole of this dome-shaped 
mountain is covered both on the ridge, and the north and souths slopes, 
with this rock. From Bartregoum, the highest point, which is 2796 
feet high, the ridge slopes down gradually to the east, for twelve miles, 
till it comes near the mail-coach road at Currens, where it is succeeded 
conformably by calciferous slate, containing a profusion of the ordinary 
fossils of the Carboniferous limestone. This is one of the best localities 
in Ireland for those fossils. It is covered by the limestone about Castle 
Island, and that surmounted by the coal shales of the Munster coal 
district. A good junction of these'rocks ig seen at Cordell, three miles 
east of Castle Island. - 

In the following little Table is a more concentrated list of the several 
patches of Old Red Sandstone in the Dingle district. The first column 
is the name of the townland, or the name of the particular hill, where 
this rock occurs. The second column is the height over the level of the 
sea of the top of such hill or townland. The third shows the dip and 
direction of the Graywacke in the hiU or mountain mass which underlies 
the Old Red Conglomerate. The fourth colimin shows the dip and direc- 
tion of the Old Red Conglomerate itself, as it rests in its place on the hill 
or townland. The strike of the rock in the two latter cases is always, 
of course, at right angles to the dip. 

This Table shows two interesting feicts : — The first is, that, taking 
the strike and dip of the Graywacke in the vicinity of the patches of Old 
Red Sandstone, and comparing them with the strike and dip of the over- 
lying Old Red Sandstone, the two rocks are not at any point conform- 
able; and this physical unconformability is not only the case in the 
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Dingle peninwila, but also in above seventy case^ which I observed in 
the northern counties of Ireland, in the midland comities, and in the 
south. 

Secondly, in the Old Bed Sandstone itself there is a considerable 
difference in the dips of the several patches, showing that, for the most 
part, those several blocks of the earth's cmst on which the Old Bed has 
been deposited have been thrown by dismption and dislocation into dif- 
ferent positions from what they were when th^ first layer of the Old Bed 
Conglomerate was laid down, which we mnst assume to have been con- 
tinuous and horizontaL By the change in the planes of the bases of 
those patches, as designated by the dips, it is seen that they have taken 
those different planes of incliiiation finnn the original position. From 
the different heights it is seen that some blocks have been thrown up, 
and some thrown down, thus some of them taking heights different £poin 
others. The summit of Bartregoum, on Old Bed Sandstone, is 2796 
feet above sea level, and the rock horizontal ; while at Sybil Head the 
same rock and the same bed dives into the ocean, at an angle of 70*, to 
an unknown depth. Those variations visible in the district^ with all 
the intervening heights and inclinations at which the patches resty show 
dislocation to a great amount. 



NameoTLoealitj. 



Helftlit 



(hmyiradEe dipt 



SybU Head, 8 mSUs N. W. of Dingle, 
Kinard, 8 miles S. E. of Dingle, . 
Coamanare, extends from 6 to 1 miles; 

long. N. E. by E. of Dingle, . . . 
Doon, 4 miles S. of Castl^regory, 
Cummeen, 4 miles S. of Castl^p^gory, 
Hillville, 5 miles W. of Castlegregory, 

Brandon Bay, W. side, 

Scrallaghbeg, 5 miles S. K of Castle- 

gr^goTv, 

Inch, 7 miles S. of Castlegregory, . 
Bartregoum, 7 miles S. W. ofTralee, 

(summit), 



About 600 
AboatSOO 

2000 
1199 
1677 
Aboat 200 
shore 

600 
About 800 

2796 



Old Bed 



dl^ 



a B. 65* 

&70 

as. 35 
N. W. 70 
N. W. 70 
N. W. 80 

Invisible 

S. 76 

9 



K. W. 70' 
krel 

N. 20 
N. 85 
N. 85 
N. 80 
a £.20 

N. 50 
S. 40 

lerel 



One of the many interesting circumstances to be seen by a geologist 
in this promontory is the marvellous amount of denudation that has 
taken place in it. The carboniferous system, which overlies the Gray- 
wacko in the south of Ireland, is very extcDsive. It occupies the coun- 
try from Galway Bay, on the north, to the River Blackwater, at Mallow, 
on the south, and from the Atlantic Ocean, on the west, to Kildare and 
Carlow, on the cast To the south of the parallel of Galway it covers 
above 10,000 square miles, and this is less than half its area in Ireland. 
The Old Red Sandstone averages 1000 feet in thickness. The mountain 
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limestone ia about 1400 or 1500 feet thick at Black Head, in Clare, to 
the south of Gkdway Bay, and the coal shales and sandstones may be 
twice as much on the west coast of Clare-^in all about 5500 feet. I 
mention this to show that Nature treated us liberally to some of the 
carboniferous rocks, especially limestone, which in other parts^of Great 
Britain is under 100 feet. 

To the south of Tralee the dome-shaped mountain of Slievemish is 
covered over with Old Red Sandstone, the lowest division of the carboni- 
£srous system. Earther south, in the valley of Eilorglin, is seen the 
limestone and the coal shales. Here the whole system is developed. 
The same succession occurs to the north of Tralee Bay, and, on a grand 
scale, to the east of that town, towards Kanturk ; but on the western 
part of the Dingle promontory, what a small remnant of it is now left, 
where there is every reason to suppose that the system, in its full 
development, once existed over it edll Now all the coal shales are 
gone, all the limestone gone, all the Old Bed Sandstone gone, except 
the few patches of the lowest beds of it, which I have noted, and which 
might be called the antiquities of the Old Bed Scmdstone. All this 
done by some tremendous agency, that we cannot form even a conception 
of. We can only look up with astonishment at the wonderfdl power 
that achieved it alL 

I have shown that there is an overthrow of the strata of Sybil Head. 
From the dip of the conglomerate there, and the similar dip eastwards, it 
would naturally be inferred that whatever movement affected the rocks 
at Sybil Head would have affected them all along on the north coast. 
It is a question whether this is the case or not. I think not, for the 
following reasons : — 

The old red conglomerate at Sybil Head lies on a certain block of 
brown rock, and is attached to it immovably. It dips N. W. 70°, and 
forms a skirting along the coast. The dip is the same at Ballydavid 
Head, east of Smerwick Harbour. Further east, at Beenaman, the dip 
of the same zone changes to 50° N. W., and this is persistent on Beena- 
man and Brandon Head. At Deelick, to the east of Brandon Head, the 
dip of the same conglomerate is from 30° to 20° at Brandon Bay. 

Those changes of the dip of the Old Bed Sandstone zone on tbe coast 
suggest the idea that each block or division to which the conglomerate, 
with a different dip, is attached, has been differently affected by the 
movement which has caused the overthrow at Sybil Head. 

To show this a little more in detail : — The old red conglomerate on 
the N. W. border suggests the idea that this coast, and the coimtry to 
the south for a few miles, should be divided into three parts, by lines 
nearly at right angles to the coast. 1. From Sybil Point to Coosaun- 
acunna, near Tiduff, a distance of seven miles. This division embraces 
Sybil Head, the Three Sisters, and Ballydavid Head; and, although 
the mouth of Smerwick Harbour and other gaps break off the continuity 
of the conglomerate, its base is in the same straight line, and it dips at 
the same angle (70°) all the way. 2. The second division extends from 
Coosaunacunna to a large creek, where a slip took place at the eastern 
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boundary of the townland of Araglen. This embiaoee the headlands of 
Beenaman and Brandon Head, and occupies four and a half miles of the 
coast. The conglomerate zone is still persistent, skirting the ocean, and 
it dips into it in this division at about 50^ N. W. 

The line which separates the two divisions just pointed out, as ap- 
pears to me, would be found somewhere between Ballydavid Head, 
where the dip is 70°, and Beenaman, where it is 50^. Between those 
two headlands a long, narrow slice of the coast appears to have slipped 
away intib the deep, carrying with it brownstone, conglomerate, and all. 
There are three or four other similar indentations on the coast, but in 
every case the base of the conglomerate on both sides of the gap, conti- 
nues in the same straight line. It is in this, the largest of Uiose gaps, 
that the line of disruption alluded to begins. From Coosaunacunna 
Creek it proceeds southwards, near the line of the road, to Ballybrack 
Bridge, and on to Ballycaneen Bridge, and from that place lies in or 
near the line of the river till it enters Dingle Harbour near the town. 

3. The third division extends from the creek at Araglin, by DeeHck 
shore, to Brandon Point, three miles. Here a change ti^es place. The 
conglomerate zone is not confined to a skirting along the coast ; it turns 
inland to the east of Araglin Creek for some miles, and covers the whole 
of the Graywacke rocks on the low eastern slope of Brandon Mountain 
down to the shores of the bay. There is no overthrow in this division. 
The dip oh the north coast lessens to 80^, and gets still lower towards 
Brandon Point 

The line which divides the second from the third of the divisions 
appears to run from the Araglin Creek nearly straight to the village of 
Cloghane. This shows the whole of the third division, as covered with 
Old Red Sandstone. 

I fix on these lines of disruption in a rude way at right angles to the 
coast, and lines of the same kind, nearly parallel to them, may be pre- 
sumed to pass, one through the bottom of Sraerwick Harbour, and along 
the low ground, southward to Ventry Harbour ; another line, of more 
evident disruption, runs along the rough crest of the ridge, extending 
from Brandon Hill southwards towards Connor HOL This crest is so 
steep and broken on the east side as to show that a great slip took place 
along this line, by which the country to the east of it sunk down 2000 
feet more than the country to the west. This is shown at Lough Crut- 
tia, which is 638 feet above tlie sea, while the trigonometrical point in 
the ridge opposite to it on the west, three-quarters of a mile oflf, is 2764 
feet high, by the Ordnance maps. This great difference of elevation in 
so short a distance might exist without a slip, if the crest were formed 
by an anticlinal axis ; but it is not so. The general E. N. E. strike of 
the beds across the ridge puts such a case out of the question. The same 
beds tliat are at the summit appear to have been thrown down to the 
east by a slip to Lough Cnittia, or somewhere very near it. 

I now proceed to trj^ if the brownstone, which underlies the Old 
Red Sandstone conglomerate at Beenaman, to the east of Smerwick 
Harbour, has suffered an overthrow like that at Sybil Head. The con- 
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glomerate at Beenaman, as already stated, dips K W. 50®. The infe- 
rior Graywacke, or brown grit, dips 8. 25°. Let ah represent the slope 
of the conglomerate, dipping at an angle of 50° from the horizon ; and 



ac the dip of the brown grit, in the opposite direction, at 25* : it is 
evident the angle hac = 105*. Now, suppose the line ah ia a, hori- 
zontal position, coinciding with ad (as we must assume the conglome- 
rate was when deposited), then line a^ will be the position of ac, the 
southern dip, and that dip now 75*, which was the condition of the 
brown grit when the conglomerate was laid down. This does not amount 
to an overthrow of the strata at Beenaman, as it does at Sybil Head ; 
only a change in the dips — the conglomerate, from being level, to 50* N., 
and the brown grit from 75* to 25* south. 

It has been said that the fossils obtained at Ferriter's Cove are "Wen- 
lock fossils. The physical aspect of this subject aflfords another and a 
different view of the case, and, to show this, I must repeat some of 
what I have already stated. The fossiliferous zone at Ferriter's Cove I 
believe to be the anticlinal counterpart of that at Dunquin. This latter 
is surmounted conformably to the south by alternating grits and slates, 
of all the usual colours, 12,700 feet thick, through Mount Eagle to Slea 
Head, where the upper beds dip at a high angle into the ocean. It is 
unknown how much more may be over them, but most probably a mile, 
or 5000 feet at least, calculating it up to the produced strike of the grit 
beds at Kinard. There is thus 1 7,500, or, say, 1 8, 000 feet thick of Gray- 
wacke over the fossiliferous zone at Dunquin. Here is a great differ- 
ence. The Wenlock limestone is 2800 feet below the top of the series 
in the original Silurian country; the Ferriter's Cove fossils are 18,000 
feet, and more, below the top ; those zones, therefore, cannot be equiva- 
lents physically; they occupy positions far asunder in the sequence. 
The Ferriter's Cove zone is, in reality, miles lower down, although 
there are some species of the fossils similar in both. We find them in 
the lowest visible part of the district, that is, in the very gorge of the 
overthrow. 

The following is a list of townlands in the vicinity of Clogher Head, 
where fossils have been obtained, this being the locality where the top 
of the old convolution, or axis, exists, forming the boundary of the block 
of country which was overthrown to the north, now Sybil Head, the 
Three Sisters, &c. This axis is nearly in a straight line fix)m Clogher 
Head, by the northern escarpment of Marhin Mountain, to Gortadoo, 
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where the line entersiSmerwick Harbour. The list is taken from north 
to south, as the townlands appear on the Ordnance maps :— • 

Ballinahow Commons. 



Ballyoughteragh South, 

or Ferriter's Cove. 
Smerwick. 
Gortadoo. 
Ballyaglisha. 
BaUincoUa. 
Tieravane. 
Clogher. 
Graigue. 

Ferriter's Quarter. 
Ballinahow. 



Glanmore. 
Glanlick. 
Ballintemple. 
Yicarstown. 
Ballinaraha North, 

or Dunquin. 
Ballylickeen Commons. 
Ballinglanna. 
Glebe. 
Commons North. 



The fossils discovered in the Ferriter's Cove district and Coosathnrrig 
are 120. 

OBSSBVATIONS. 

The Silurian System of Sir B. I. Murchison has been hitherto the 
standard by which a fossiliferous Graywacke district in one country has 
been compared with one in another. It is by it we compare English with 
Irish districts, and Irish districts with ona another. Many are the cases, 
however, in which there is but little likeness between the leading fea- 
tures of one district and those of another. 

Wc are familiar in Ireland with the carboniferous formation, and 
know it by three divisions — the Old Red Sandstone, the Mountain Lune- 
stonc, and the Coal Series — all so distinct in the kind and the colour 
that any one of them can be recognised at a glance of the eye, without 
minute examination. The Old Red Sandstone, ihc lower band of the throe, 
is red and sandy ; the limestone is bluish gray, of various shades ; and 
in the coal series the shales are black, and the interlaminated sandstones 
white, ycUow, or gray. On the other hand, the Graywacke, which is 
the Silurian on the great scale, is by no means so easily recognised in 
its subdivisions. The general gray colour is almost constant, in the 
north of Ireland, in both the slates and interstratified grits. In the 
south the type is not the same : the grits are greenish or brown ; tho 
slates are gray, green, red, or purple. All those varieties of grits and 
slates are frequently repeated, and the bands mostly narrow. In fact, 
our Graywacke rocks have no constant type, and especially the fossili- 
ferous zones of them. The Tyrone district has but few features in 
common with Gralway ; the Kildare and Dublin are different fix)m either ; 
the "Wexford has a resemblance to tbe unexplored counties of Ulster, 
but unlike Tyrone, Gal way, or Dublin ; and the Kerry and Cork dis- 
trict, in the detail of the beds, lithological character, and other particu- 
lars, is very different from all or any of the other four. 

As I proceed, I shall make a few quotations occasionally from the 
Silurian System of Sir Roderick I. Murchison as headings for my subject. 
He says at p. 195, in speaking of the value of his labours — ** To com- 
prehend the extent of the break in the history of the older strata which 
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has been filled up by the study and classification of these rocks, the stu- 
dent has only to refer to the tabular view I have prepared, and compare 
it with other tables framed upon an antecedent state of geological 
knowledge. He will then perceive that what is here presented to him 
as a well-ordered succession of great thickness (each subdivision of rocks 
being characterized by a corresponding suite of organic remains), was 
formerly considered one assemblage, without definite sequence, and in- 
eluded under the unmeaning terms, Graywacke, or transition limestone." 
Again, at p. 1 95, he says : — ** Acting upon lie principle which guided 
William Smith in subdividing the Oolitic system of our island, I have 
named these rocks from places in England and "Wales, where their suc- 
cession and age are best proved by order of superposition and embedded 
organic remains, and have termed them, in descending order, the * Lud- 
low, "VVenlock, Caradoc, Llandilo,' and the general term, * Silurian Sys- 
tem,' for the group, to mark thereby the territory in which the best 
types and the clearest relations are exhibited." 

It appears to me that what was believed by the author to be a well- 
ordered succession, each subdivision of the rocks being characterized by 
a corresponding suite of organic remains, must be put back again, as he 
found it, into one assemblage, without definite sequence, and included 
under the term Graywacke ; because the subdmsidns he made are not 
each characterized by a corresponding suite of fossils, as stated, and the 
principle which guided William Smith, in subdividing the Oolitic sys- 
tem of England, does not apply to those older rocks, as I shall show. 

I never could make the table of seven columns, referred to in the 
foregoing quotation, and printed in the Silurian System, pp. 540 to 550, 
agree with the views I entertain from studying the Irish fossiliferous 
districts. The last table of seven columns, put into Siluria, 1859, 
though different from the first, appears to be no better. By those tables, 
and the two foregoing quotations, the world is led to believe that the 
Graywacke formation is made by Mature into seven definite fossiliferous 
zones, founded on superposition, and that each zone contains a group of 
fossils peculiar to itself. This I think an error, and, as a practical geo- 
logist, I protest against it There are no such seven zones to be found 
in any one locality, nor in any one known natural sequence of those old 
rocks, so far as I know or could ever learn. 

In the foregoing account of Cunemarra I have given a list of the 
fossiliferous localities, their descriptions, and a catalogue of the fossils 
obtained in each of them, to show that in that country neither the li- 
thological character of a band of rock, nor the fossiliferous contents of 
the same, are persistent for any great distance, and that it appears to be 
of little use to found a system of zones on the fossils, since all those va- 
rieties may be found in one zone. 

Only for the brownstone band, which I take to be an indisputable 
index in Cunemarra, I might form a system of columns, an<J fill them 
up from each locality, as the table of the Silurian System appears to me 
to have been filled. Every locality would make a fair variety for one 
column. There would be Corals in one or two ; (^asteropods would pre- 
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:2!Ki :nin7xi iv :zs aiiCiiGL&i. amiii of vtkus. 

Toi JL me. . Bcuiflibictifiii =l m :r ^lck. vrih Cephalopods and Trilo- 
vnB^: vc TmiirsnazEly dir 'Jifn ndbeoie. t^ Itcownstuie basal band is a 
iBiTTTi n rn g-i uhjjl. I im. j«nzzxii iri'v?. I «azE&x gire lein to my Pega- 
HXHt irr "in** i: fVraii TTCDiiais af r>:k aaui di&rent gronpe of fosals 
iZ. :^iei;r '^i t^zrmz ji<*:L~^r-y zl 2Cjd iussIiflcZKHis xooey a few knndred 

Tift Eiz^LL-r «.7». T. ii;*?: — "-Tbe VccLcck limestone is, in erery re- 
iC€f!^ ta^^i'nr Trrfi "ie "i^-kzu^^ nek of Dadlev. and contains the 
aEnj£ iTTin-f ?»zz:iiiz&. H±r^. 21: ^e^iEr. it exiiiQitB relations to the sa- 
pisEiir j:iii "^VT"'i-.r sczazi^ v^yh ij a*}C exi«t at Dodley; and hence the 
a^Ene uT * V.£nli:iii:* ajs rtrtat prtlferred." 

Ix TiUTT'g :^ ^Lit zaLuc zrrsL £3. :Lc original Silnrian System, the 
cxTjst: fnuL W^LLiiik ^ Ayxfscry va$ carefally examined, and its con- 
it? Tiozr^L Hbj i: ':€€E. I^ft « it wooLd hare been rery weU. But 
^ "BT* Zi'.fi €!i»SLCL I>3iilcy. r»iEiitT-dirEe miles away, a locality 
t*7rLjr in f :#C*. '•tb^ rriJZCL: ia :o «w€li the lists of the npper Silurian 
x.:^f£«. S: wii^ H:rrb CLu;«rI azid Felindre, near Llandilo, sixty miles 
aw IT cc tbe czh^i &if . azd reoaidT Benson Knot and Biigsteer, loca* 
hzLz^ iz W-sstiriJr^LiZjL I2»> 2£Lc» away. Was it right to apply the fos- 
sli :f thr<ii; IxAlrriT^ in ztl*^ manner^ I think not. I shall try their 
i&erit?. iH'i s^ zhis cTu*r* they Lire, that thoee fossUs should be put 
into :hr Uppier Silman grKxp«. 

In eT-tTr.i^->g ihis <acject. I fbimd that scores of the fossils, put into 
the ITpper Sdurian dirkuxis by the author, bare been also found in the 
Lower Silurian zones in other ports of Great Britain, and in Ireland. 
TLi? p::: nit- iiz<zl a pLm of makirg out some test by which I could 
kn -^ whvth-er a ::s?il r-donired to the Upper or the Lower, for the cus- 
toz: l:w i«, ..n c^rdrza poniTil of ?tr>ipge fo>sils finom a Silurian district, 
to is:»^Tt;iin Th-.thor thcv an:- frjm in Upper Silurian zone, or a Lower. 

I nr?: cor: I t*:.- ta^Ie izl the Silurian System, putting the fossils of 
the 5*:-ven c ln*ir.> in: > two. upper and lower. 

In doing th'> I f -uni that half the old names were since altered, 
and that there art- now about two and a half times as many fossUs known 
a- thf re were 1S39, when the SUurian System was published. To show 
how many of the f >rmer upper fossils slw now got in lower zones, I must 
have a new table, and that may as well be made fully up to the present 
time as not. The table will be more useful, and the introduction of the 
newly discovered fossils into it will not interfere with the main object 
for which it is intended. 

Last spring (1859) a new edition of Siluria appeared, and that con- 
tains a list ven- nearly what I wanted. The most recent and improved 
nomenclature is adopted in that list, made out b)' Mr. Salter and Mr. 
Morris, two of the best authorities in Great Britain on this subject, and 
it appears that nothing was left undone by them to bring it as near to 
perfection as they could. This part of the subject has become compli- 
cated and puzzling latterly by palaeontologists, who altered the names 
of fossils much the same asif they turned ducks into geese, or goats into 
sheep. To such an extent has this been carried, that some species have 
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got five or ten or fifteen names. Halysites catentUarius has twenty- 
seven different names. — Edw. Brit. Cor., p. 270. The new list in Siln- 
ria, 1859, has been well considered, and it is to be hoped the names 
may hereafter be allowed to stand. Many of the old names are put into 
more correct genera; many of them rejected altogether, as bearing other 
names of earlier date. What gives great confidence to geologists in this 
list, is the care bestowed upon it by those gentlemen. Salter gave up 
many of the old names he had given to fossils himself, or adopted for- 
merly ; and Morris has given up so many of the old names in his Cata- 
logue, that, w^hen a new edition appears, it will scarcely be known with- 
out an ample explanation. 

In making out my new table, I found it necessary to put it into 
columns, and make it in this way into four principal divisions, not as 
zones of superposition, but as evidence. 

1. The fossils of the original Silurian System, in two columns, upper 
and lower. 

2. The fossils foimd by Phillips in South Wales. Those I also put 
into two colimins or subdivisions, upper and lower ; or, as he has it, 
east and west. 

3. The third is firom the British Palaeozoic fossils in the Cambridge 
Museum, as recorded by Professor M^Coy, upper and lower. 

4. The fourth is all from Ireland; chiefly from M*Coy*s SUurian 
Fossils of Ireland. In this division I have marked five columns or sub- 
divisions for the five Irish districts in which fossiliferous localities have 
been discovered, all of which I believe to be equivalent to the Lower 
Silurian. I shall make a few observations upon the authorities on which 
those four divisions are founded. 

1. The first division is from the original Silurian System, which, in- 
stead of seven columns, occupies only two, one for the upper, and one 
for the lower Silurian fossils ; those being the two great divisions which 
the author took much pains to establish. This division of the table 
shows, whether in the upper or the lower, every fossil of this formation, 
known in 1839, nearly all of which he discovered fimd collected himself, 
I believe, with his own hammers and bags. 

2. The second division of the table is taken from the ** Memoirs of 
the Geological Survey of Great Britain . ' * Professor Phillips was intrusted 
with the management of the part of this survey which is in South Wales. 
He thought there was reason to believe that the eastern part of South 
Wales belonged to the upper group of the graywacke formation, and 
that the western region was the lower. He says, Mem. Geol. Surv., 
ii. 217: — '*The western part of South Wales contains types of strati- 
fication, and suites of fossils analogous in many respects to those of North 
Wales ; the region of Malvern, Woolhope, &c., corresponds still more 
exactly with the Salopian series, already described as the Silurian type 
by Sir R. I. Murchison. In many respects the eastern district deserves 
this distinction ; for here principally the calcareous element of the se- 
ries is developed, and \vith it a variety of organisms, which are elsewhere 
absent, or of rare occurrence." 
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iTiT -^^i 'Titir _:. - Ttr*T»"» ji -at* i»Ji M.-rn ir lowJiT. ^"'^ he tabalated all the 
dtxflRi^ jLtr xnniL n "in* T^n y^scLfos in jLia iMiJ, 5> ^how whac kind of ani- 
atiiS jrmjltrL Ji in* iniifcr. mii wojt kimL» prevaiued bc]ow. In cany- 
i2Xj£ mr ins* umnirsnifnr. le .rT~?9 iH :iie luoalrcjes wiiae he fonnd a 
Tainiriiijr i^sL isii ii»r imr iiac. "ia£ -iviiii iie niini^Kr of speeiniens 
inxniL Ji ffi7 lEii -ifiuiTj-. T^kts mpean a&vo' to hare been any in- 
.ijiir^ arm-i n tt^ i sparer rsrari >i pa£t»j««:pfLie tmth than was 
^^ruii-^l. oi iuLfr -trriT'^rir't n. Qii iie r»*ali3 jre. of ccone. most tmst- 
W'rfi7. I jir-=» ii*:iti'i. ■3j'?« r«;il3 in. ccrgitirtn with Sir Bodcrick 
ILur-Jizst'jL * :*»aLis il iits ^'Tn-rmr >y 4f^m - Kzif. <bi Comparing the two, 
ymt* Tat*s:::*ir:r4f-£ c:fiir»!U::i* nar le ieen. 

Ix iiif ".i n-nrr-* !c 'Ji:^ liristiiu ^nsGisil of ican. as put to show in 
^aii irii*£E5 "fiitir^ i iissial ii:'-Tir«^ I airrc pas si^nzes^ The fignre 4, for 
3ii?tid*»*. zi iie l-^F^sr i-.'i33i3. «oj:w?':aai :ae portkabr^osEii was found 
in i:nr :i! 'ht x-i-sriri :r j:"v":ir jzhoIi^le* of Siiri Wales, and so on. 

rT cf*r. r I'l-llii:'*. ii« n-ri 'za rr zuuiy Dtw fi-sal?, did not find all 
*±»* :■ sr--L* : 'jjiz ^1 -STJLZ. ^^-j-^-zTil ^ — '~- '^^J in-: wn in dial part of South 
'^ilrr t'hl 1 "i-. ti izuzrA . ziiiz^j W:ir: wiz.niL2 ; Ici he set down only 
w'liir iif *a.T-. >■ rJi' r lt-: :iiL: zjl=es be zi^t* ill :.:■ l* found in Morris's 
C iTjl r-ri.-: . 'm*. -y'l-z. i'Zjiz z_Lzies irTejkT. evcry^'v?;*!! he records, if not 
-.rT-. -_4 iLii-i iz. it -r-* iz.i in iLnrrrLijiiz. undtr some other name. 
Xisr "VL-jr ~~ — "t-" "I »":*:• j;-^ — "T r ii>i 'wjBi' 'y-y-im 

i . 7i.£ •:••-• L-^l*: I. :' iliif : 1': Itt b_a? r*" : c 'Inmn*, also for Upper and 
L -v-.T. I: ■> 1; f.T :^i- r. ir =. :i- *• 3r!rlfL riljE^z-zoic Foseils" coUocted 
:t I^fr-is : viL-ii-i:- mi les:rr»l *rv Pr».:t-s?or M'Coy: some, how- 
c-T". jLr^tr-.TL'Lz ■ Am il* : Nirir^ Hii^tory,'* a«:ine ftom the Qnarterly 
J - --ii -■-'► . G-- 1 -1 .il S...:- r. . ?• n- frv.ni the Pila-ontolofrical Society's 
w ri-. jT-i -:ni-: :r' ~ i liTsr oir-:? j*:'jr^x-?. The f>?!?ils from the latter 
fc-'h rlrl'> irr jr-i-rril'v r-i'x. I mns: s^iy tkit thi* division of the table 
V'-i '.-♦ r^T »-•- . -^nvn-' i'> t> UTT«^T Olid Ljwcf zones, Pala>onto- 
1, x/i-i {5.x. ^^^^ V. V -J--.- '-,, ji ;.,^ Vv th-> fj>sil< a.> to what districts were 
n-a/i'i UiiVr ir L wtT. :• II- wir^ the Silmian System. Benson Knot, near 
Krr.diil. wrj: ir.^.lv Tr.t- t*,:iivakDt ui Ihidley, and Dudley the equivalent 
of Wcnl'.^k, w-ithv-ut ;.r.y jLy^lcal connexion ever hanng lx?en traced 
brtw«-*n thf-m, '»r a shaiow of proof by superp^osition. Xotwithstand- 
iiij? till-, the tliinl column dt-sines a place, from the well-known position 
of many of the localities, and from the integrity i^ith which the locali- 
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ties^have been recorded. Professor Sedgwick^ through Mr. M'Coy, in 
the British Palaeozoic Fossils, page 25, has given forty-eight localities 
for Stenopor a fibrosa. Even if the theoreticad interpretation of the zone 
be wrong, the locality is right 

4. The fourth division is exclusively Irish. It is chiefly made out 
from M* Coy's " Silurian Fossils of Ireland.'* This division is different 
from the others, which have two subdivisions each for Upper and Lower. 
This has five colimms for the five fossiliferoos districts of Ireland, one 
for each. 

It may be asked, and it has been asked already, why should any one 
now try to disturb the Silurian System, which has been universally 
adopted in England for the last twenty years. To this any philosopher 
will reply, that the sooner any erroneous system is abolished, the better 
for science. The author promulgated his views. There was no one who 
took the trouble to investigate his statements, or tQ analyze his table. 
At that time, in reality, there were no data to controvert them ; all was 
taken at his word. What are all the geologists and palaeontologists of 
Great Britain, but persons who got their geological education in the Si- 
lurian System, or adopted it ? Silurian students are likely to exercise 
the craft they learned, and no other. It cannot be expected that educa- 
tional prejudices can be easily set aside. All the geologists of England 
are, therefore, in favour of the Silurian System. Werner had geology 
all his own way for years ; then Hutton started with other views, and 
all Europe knows the result. The Silurian System carries all its own 
way at present ; how long it may do so, remains to be determined. 

Professor Phillips, in his Anniversary Address, 1859, page 61, in 
speaking of differences of opinion on geological subjects says: — " On some 
of those weighty subjects we are not all entirely agreed; on others we 
have not even laid securely the basis of a lasting agreement. Let us 
not regret this want of unity, nor stifle under forms of general acquies- 
cence the real differences of interpretation to which unlike phenomena 
and unequal opportunities of study ought to conduct us. The theory of 
geology is nothing less than the physical history of the globe, and this 
history is to be extorted from the archives of Nature by question upon 
question after doubt upon doubt. When geologists cease to inquire; 
when a dogma is quoted to relieve a doubt ; when faith in the dictum of 
some favourite author outweighs the e^ddence in the book of nature, 
we may indeed have much of form in our geology, but little of truth or 
energy.'* 

My experience in geological research in Ireland, which now is of above 
forty years* standing, leads me, and, I believe, would lead any one in 
similar circumstances, to have very little faith in the " Silurian System.** 
The universal application of the fossils found in its zones for the iden- 
tification of supposed similar zones in other distant districts or coimtries, 
has not stood the test of time and discovery. It was useful as a tem- 
porary expedient, even though untrue in principle, to set men on one 
great road to knowledge, and continue on that road till its faults be- 
came known, or till a better one was discovered ; something like cer- 
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tain questions in arithmetic, which, by assuming any false number, and 
workuig it out on given conditions, the truth may be amved at. 

I am fully satisfied that if the author of the ** Silurian System" had had 
the chance to study the Cunemarra rocks and fossils before the Silu- 
rian System was written, his Silurian table of fossils would have assumed 
another form. Cunemarra, where the bottom of the system is clearly 
visible, would never have suggested a division of the Gray wacke into 
seven zones. The name " Silurian" would in Ireland, on the principle 
of nomenclature he adopted, probably have been " Milesian." 

On examination of the- rocks between the Severn, near Coalbrookdale 
and Aymcstry, the succession was made by the author into two divi- 
sions. Upper and Lower Silurian. Taking in a few of the adjacent loca- 
lities, the whole was divided into seven zones. Those zones are now 
set up as a model for the whole world. In applying the Silurian dis- 
trict in this way, it should be remembered that it is but a small and a 
peculiar one, — a mere spot on the map of Europe. It is twenty miles 
long, and three to four wide, about seventy square miles. The Graywacke 
district of Waterford, Wexford, and Wicklow, occupies 1850 square 
miles, including the marl, which covers some of it. This district is ftir- 
thcr peculiar, because it has three parallel bands of limestone, near each 
other. It is peculiar, because those bands are fugitive, and die out south- 
ward in twenty nnles, and are, therefore, not likely to extend under 
groimd to Dudley across the strike. It is peculiar, because those lime- 
stone bands produce corals, which are not found in sandy or muddy de- 
posits ; and, finally, it is peculiar, because there is no physical equiva- 
lent for it known in the British islands, nor as yet in any part of the 
world. Sir llodcrick, as a philosopher, perhaps should not, under such 
circumstances, have set up a small and peculiar district, as a model to 
guide all nations in geology, and overlook districts which are more extCD- 
sive and more generally like each other. 

If the fossils got between Coalbrookdale and Aymestry, the origi- 
nal Silurian district, had been kept together in one group, and faithfiilly 
recorded as Uj)pcr or Lower Silurian, as the case might be, it would 
have been worthy of credit, as a definite thing, and useful to science. 
Wlien we find that any zone, or column, say the Wenlock, does not ac- 
tually contain the fossils found in the original Wenlock limestone, or 
shale bands, but has been tampered with, and the fossils of other dis- 
tant zones introduced into it, it is then a bad zone for Geology, for 
Paleontology, or for Pliilosophy. AVhen the fossils of Dudley and 
Horcb Cliapol were put into the Wenlock column, the fossil zone repre- 
sented by that column was deprived of its integrity, and made into a 
sham. 

In the new edition of " Siluria," 1859, the table difiiTs from the old 
one of 1835; but in this, like the first, localities detached and distant 
are clubbed with one another, and tw^o or more of them made into one 
zone. The Tyrone fossils are put into the Caradoc column, along with 
tliose of Kildare, Dublin, AVattrford, nnd Wexford. Gal way is put into 
the Llandovery rocks, and Kerry is put into the Wenlock zone. Siluria, 
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Ed., 1854, p. 1 71 . The whole sequence of the zones of the Graywacke, 
as tie author interpreted them, appears to have been put into confusion 
by this transposition, and the whole table vitiated when thus deprived 
of its integrity. 

I know the Irish districts ; and, no matter what a palaeontologist, or 
a system-making geologist may say, I know that in Cunemarra is ex- 
posed the lowest part of the Graywacke in Ireland. There is nothing 
more obvious in all nature than that Graywacke lies there unconform- 
ably on mica slate. Any one who, in order to support a theory, says 
that mica slate is not an older rock in Galway, but the same Gray- 
wacke altered by metamorphic action, appears to me to be going too far 
in support of any theory. 

The author 8ays,[Siluria, 1859, p. 531 : " In the column, Llandovery 
rocks, both the upper and lower divisions are united, as they form one 
natural history division." Into this column he has put the Galway fos- 
sils, as already stated. There ought to have been some further explana- 
tion of this. How do the upper and lower divisions form one natural 
history division ? What is a natural history division ? The explana- 
tion given seems a misty one. If the Galway fossils, according to his 
views, partake of a mixed character, it was he that mixed them. He 
made an artificial test, by which he compared them, and he could not get 
them to fall in with his test, in either the upper or the lower. The 
great Almighty made the Galway zone ; the author of Siluria made 
the Llandovery column. By the one, the Galway scries of rocks and 
fossils were placed in His foundation ; the other put them in the fourth 
story of his fabric. 

As for Kerry, I have shown that there are 13,000 feet in thickness 
of grits and slates in Mount Eagle, lying coDformably over the fossilife- 
rous band at Dunquin, and this appears to me a weighty reason for 
keeping it below. If Aymestry and Wenlock be in the upper zone of 
the Graywacke, Cunemarra and Dingle arc not. The original Silurian 
country cannot be made an equivalent similar to any of our Irish dis- 
tricts, whatever conclusions may be drawn from a handful of fossils. 
Let no man put above what the Great Maker has put below. 

The practice of distinguishing groups of Silurian strata in England 
does not appear to apply in Ireland. We have here no such bands of 
limestone and shale as those of Wenlock, Ludlow, and Aymestry. The 
western groups of South Wales, and that of Llandovery, resemble the 
fossilifcrous districts of Ireland more. The same observations, I be- 
lieve, apply to !N'orth Wales, to Scotland, and to Westmoreland ; I might 
add, perhaps, America. The author himself says emphatically that in 
Russia ** There is no succession of the rocks to be found like that near 
Ludlow." — Quarterly Jour. Geol. Soc, xv., 416. And again : " I ascer- 
tained that in Bohemia, Scandinavia, and Russia the chief inferior zone 
of primeval life was essentially the Lower Silurian of Britain." — Siluria, 
p. 10. In those quotations the author goes even farther in support of 
my views than I had opportunity to go myself. 

In speaking of the Tyrone district, I have made some comparisons, 
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which would lead to the inference that the so-called Old Bed Sandstone 
of Herefordshire and the Brownstone of Tyrone are equivalents. I hare 
seen both, and I believe they are. This Old Bed Sandstone overlies the 
upper Silurian rocks of Wenlock and Aymestry, conformably ; the brown- 
stone of Tyrone overlies the fossiliferous rocks at Lisbellaw and at Po- 
meroy conformably. What is the conclusion to be drawn from these 
facts ? That the rocks about Ludlow and the rocks about Lisbellaw 
are equivalents, both being covered conformably by the brown groups, 
seven or eight thousand feet in thickness, and in exactly similar posi- 
tions as to succession. If Ludlow and Wenlock be in the upper part 
of the graywacke, so are Lisbellaw and Pome^y. 

I kcLow that this view of the graywacke of Tyrone, with its fossils, 
being put as the upper part of that group, will be cried down with a 
loud and long cry. What do I care for such cries ? I surveyed and 
examined this dustrict geologically, and ought to know it better than 
any man who never saw it, and in this case who undertakes to give it 
a position in the sequence by its fossils, according as he found fossils 
in another district many hundreds of miles away. I think no man has 
a right to interpret the works of Nature in this loose way. I do not 
care for the assertion that the Tyrone fossils are lower Silurian, because 
with my eyes open I see they are in the uppermost part of the fosil^ 
reus Graywacke. 

In South Wales, Professor Phillips has put all to the west of Llan- 
dilo into his western or lower Silurian district. The author of the Si- 
lurian System has put the same localities into his upper Silurian group. 
This is a difference. It may be useful to select a few of the descrip- 
tions of the upper Ludlow rocks, as they are given in the original Silu- 
rian System, with a view to explain it 

1. By the section given in the Silurian System at p. 196, and the 
accompanjing letter-press, it appears, as already stated, that the original 
tj'pical Silurian district has the outcrops of three parallel bands of lime- 
stone, alternating with bands of shale. Two ojf those are called the 
Aymestry and Wenlock limestones, and the third, which is thin in this 
district, but well developed elsewhere, is called the Woolhopo lime- 
stone. 

2. Page 215 : — *' The two formations of Ludlow and Wenlock pos- 
sess so much of a common litliological aspect, and offer such intimate 
passages fix>m one to the other in the distribution of the organic remains; 
that they form a veiy distinct natural sub-group, which I have termed 
Upper Silurian. The expediency of thus grouping them will be appa- 
rent when these deposits are traced over a more extended area; for 
whenever the bands of limestone thin out, the masses, having an imiform 
argillaceous or mudstone character, are so blended, particularly when 
they occur together in one mountain mass — as in the Long Mountain, 
Salop, the adjacent parts of Montgomer}'8hire, and in Badnor Forest — 
that the 8ubdi^•i8ion8, which arc clear in this (the Wenlock) district, can 
no longer be detected." 

3. Speaking of the country about lladnor Forest and Clim, at page 
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316, he says : — ** In this duitzict, there beiiig no trace of limestone, it is 
]m{»tu;ticable to Bubdiyide the mass into fonnations, or even to endeavonr 
to separate with accuracy the Ludlow firom the Wenlock formation, the 
vho& representing the Upper Silurian rooks." 

4. Page 349 : — " Near Caermarthen the Upper Silurian rocks thin 
out eoDsiderably, and are quite incapable of subdivision ; for, although a 
pcurtially foesUiferous gray sandstone, which may be termed Ludlow rock, 
rises out &om beneath the tilestones of the Old Bed Sandstone, there is 
little subjacent schist and shale to represent the lower Ludlock rock, and 
no trace of subordinate lunestone. This member of the Silurian System 
in Gaermarthenshire is so unlike the beds of the same age in Salop, 
Hereford, and Badnor, that what in these three latter counties is called 
a mudstone is here repr^iented by a hard, compact sandstone." 

5. Page 390 : — " To the westward of Narbeth the junction of the 
Silurian rocks and the Old Bed Sandstone is so obscured by dislocation 
fmd denudation that it is impossible to determine precisely the age of 
each underlying stratum, which is succeasively brought into contact 
with the Old Bed Sandstone. Thus, at Canaston Wood the fossils con- 
tained in the Silurian rock compel us to place it in the Caradoe Sand- 
stone ; whilst at Milling the Asaphus catidatus, and other fossils, would 
indicate the age of that of Wenlock." 

6. Page 173 : — ** We must not, however, judge of the antiquity of 
rocks by their mineral aspect, nor even by their lithological structure ; 
for, as I shall have occasion to show, there are many portions of the Old 
Bed Sandstone, particularly in Pembrokeshire, undistinguishable in these 
respects from the oldest Graywacke rocks ; whilst strata of the under- 
lying Silurian System, formerly termed Gray wacke, so far from assum- 
ing an air of higher antiquity, in numberless cases, and over very large 
areas, resemble closely some of the younger secondary deposits." 

I have selected, out of many, the few foregoing descriptions of locali- 
ties iQ the Upper Silurian rocks, to show what great differences there 
are in the lithological characters of those rocks, the probability that the 
Upper Silurian i^rpe has been mistaken for some other division, and, if 
they be all true, now difficult it is to choose the best of them as a general 
type for all the world. The author chose that with the three bands of 
lunestone; but that appears to be the worst of them — ^the exception 
rather than the rule. None of the others described in the foregoiog 
quotations have any limestone, and, so far, they are more nearly like 
each other, being all, as it is said, overlaid with Old Bed Sandstone. 

There are many bands of red sandstone and red grit in the Gh*ay- 
wacke group, and hence some of them appear to me to have been mistaken 
for oth^. The Old Bed Sandstone of Herefordshire, and the Old Bed 
Sandstone of the carboniferous rocks, are two very different things. 
The ffrst is a subdivision of the Silurian rocks, and its beds He conform- 
ably on those rocks ; the second is the lowest member of the carbonife- 
rous rocks in Ireland and other places, and lies always unconformably 
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which would lead to the inference that the so-called Old Bed Sandstone 
of Herefordshire and the Brownstone of Tyrone are equiyalents. I have 
seen both, and I beHeye they arc. This Old Red Sandstone orerlies the 
upper Silurian rocks of Wenlock and Aym^try, conformably ; the brown- 
stone of Tyrone overlies the fossiUferous rocks at Lisbellaw and at Po- 
meroy conformably. What is the conclusion to be drawn from these 
facts ? That the rocks about Ludlow and the rocks about Lisbellaw 
are equivalents, both being covered conformably by the brown groups, 
seven or eight thousand feet in thickness, and in exactly similar posi- 
tions as to succession. If Ludlow and Wenlock be in the upper part 
of the graywacke, so are Lisbellaw and Bome^y. 

I kaow that this view of the graywacke of Tyrone, with its fossils, 
being put as the upper part of that group, will be cried down with a 
loud and long cry. What do I care for such cries ? I surveyed and 
examined this dustrict geologically, and ought to know it better than 
any man who never saw it, and in this case who undertakes to give it 
a position in the sequence by its fossils, according as he found fossilB 
in another district many hundreds of miles away. I think no man has 
a right to interpret the works of Nature in this loose way. I do not 
care for the assertion that the Tyrone fossils are lower Silurian, because 
with my eyes open I see they are in the uppermost part of the fosil^e- 
reus Graywacke. 

In South Wales, Professor Phillips has put all to the west of lian- 
dilo into his western or lower Silurian district. The author of the Si- 
lurian System has put the same localities into his upper Silurian group. 
This is a difference. It may be useful to select a few of the descrip- 
tions of the upper Ludlow rocks, as they are given in the original Silu- 
rian System, with a view to explain it. 

1. By the section given in the SUurian System at p. 196, and the 
accompanying letter-press, it appears, as already stated, that the original 
typical Silurian district has the outcrops of three parallel bands of lime- 
stone, alternating with bands of shale. Two of those are called the 
Aymestry and Wenlock limestones, and the third, which is thin in this 
district, but well developed elsewhere, is called the Woolhope lime- 
stone. 

2. Page 215 : — *' The two formations of Ludlow and Wenlock pos- 
sess so much of a common lithological aspect, and offer such intimate 
paasagcs from one to the other in the distribution of the organic remains; 
that they form a ver}^ distinct natural sub-group, which I have termed 
Upper Silurian. The expediency of thus grouping them will be appa- 
rent when these deposits are traced over a more extended area; for 
whenever the bands of limestone thin out, the masses, having an uniform 
argillaceous or mudstone character, are so blended, particularly when 
they occur together in one moimtain mass — as in the Long Mountain, 
Salop, the adjacent parts of Montgomer}'shire, and in Kadnor Forest — 
that the subdivisions, wliich are clear in this (tiie Wenlock) district, can 
no longer be detected." 

3. Speaking of the countiy about Radnor Forest and Clim, at page 
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316y he Bays : — '' In this difltrict, there beiiig no trace of limestone, it is 
impracticable to Bubdivide the mass into formations, or even to endeavonr 
to separate with accuracy the Ludlow from the Wenlock formation, the 
vhole representing the Upper Silurian rocks/' 

4. Page 349 : — ** Near Caermarthen the Upper Silurian rocks thin 
out eonsiderably, and are quite incapable of subdivision ; for, although a 
pcurtially fossiliferous gray sandstone, which may be termed Ludlow rock, 
rises out &om beneath the tilestones of the Old Bed Sandstone, there is 
little subjacent schist and shale to represent the lower Ludlock rock, and 
i&o trace of subordinate limestone. This member of the Silurian System 
in Caermarthenshire is so unlike the beds of the same age in Salop, 
Hereford, and Badnor, that what in these three latter counties is called 
a mudstone is here repr^iented by a hard, compact sandstone/' 

5. Page 390 : — " To the westward of Narbeth the junction of the 
Silurian rocks and the Old Bed Sandstone is so obscured by dislocation 
and denudation that it is impossible to determine precisely the age of 
each underlying stratum, which is successively brought into contact 
with the Old Bed Sandstone. Thus, at Canaston Wood the fossils con- 
tained in the Silurian rock compel us to place it in the Caradoe Sand- 
atone ; whilst at Milling the Asaphus catidatusy and other fossils, would 
indicate the age of that of Wenlock." 

6. Page 173 : — ** We must not, however, judge of the antiquity of 
rocks by their mineral aspect, nor even by their lithological structure ; 
for, as I shall have occasion to show, there are many portions of the Old 
Bed Sandstone, particularly in Pembrokeshire, undistinguishable in these 
respects from the oldest Graywacke rocks ; whilst strata of the under- 
lying Silurian System, formerly termed Graywacke, so far from assum- 
ing an air of higher antiquity, in numberless cases, and over very large 
areas, resemble closely some of the younger secondary deposits.'' 

I have selected, out of many, the few foregoing descriptions of locali- 
ties ia the Upper Silurian rocks, to show what great differences there 
are in the lithological characters of those rocks, tibe probability that the 
Upper Silurian type has been mistaken for some other division, and, if 
they be all true, now difficult it is to choose the best of them as a general 
type for all the world. The author chose that with the three bands of 
lunestone; but that appears to be the worst of them — ^the exception 
rather than the rule. None of the others described in the foregoing 
quotations have any limestone, and, so hi, they are more nearly like 
each other, being all, as it is said, overlaid with Old Bed Sandstone. 

There are many bands of red sandstone and red grit in the Gh*ay- 
wacke group, and hence some of them appear to me to have been mistaken 
for oth^. The Old Bed Sandstone of Herefordshire, and the Old Bed 
Sandstone of the carboniferous rocks, are two very different things. 
The ffrst is a subdivision of the Silurian rocks, and its beds He conform- 
ably on those rocks ; the second is the lowest member of the earbonife- 
reus rocks in Ireland and other places, and lies always unconformably 
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*« "be "rm ^-T* iiiiiT "T'^-kB* IB 1 jacn?- ^own in i Tjoocr pouted in the 
* ^^rcTLii r to* TT^_'iuicKU. '*^*ierT' n' Dnoiiiu ' "^^^L viL, p. 11-5. Both 
23iia ♦-:ur JL iTFiDrcaflirp lEii Birc'mfwJE — =iie disc iiji.!nifijg l}ie great 
3afcs> I I — 5~L .nil. -sr-eii rTra .r "hose ^snzxtie?: ^iu* fecond oceim at 
"tie yT"* t Uret^'TL T^'t -omiziizcs ipii:»"w Hh** jiiuM>caiie alioii^ xbtt north- 
-«n. mrr^ t ije -tnii^-'itiiL -t '*>aiii^ufc*. This is die upper member 
«* "Tiii ' ' ji j**i 'Tuxiian.nB r "htr ^^iinnan 'S-^em. 'jsiUed *• qimrtiDee con- 
>F%- m.ayrr=* » jill ^fim^rones. ' 'itiurh .£ resTueOted is a p«rt ot, and its 
ledi -.^TT*r.T»T>ir ^ -rrrh. "he TrrriirSTnig mfcss ; bnr diose •sfEEigloinerates 
3WT> Ttjtjn. -€ii;'-5»Ti '^ '^ i D^ La 3*ehe tj m y jiiJiirm ablT under the 

•t'TTiTiFy^Ti* imnfinnxe. mii *d lie Tmeunibrmablr on the 

•r -iir Ti: * uf 3rK»n- — Mi^muics if i^etit Sur» . of Great 

L=- ^-i- ■— 7- ^'^ T'le ^ome -rnrnw is •siiiwTL by Pro&sscr Sedgwick, 

rjLr ■'▼^' innkiirifc*- Y'.>*- t miL j iT.ie£3uirT:&aL ami Xarbetk^r ^ipear 
-t» -T^ ^ iiA^T^r T^m -iic rriiirr* -hui:. inr aiy purr:, I WfUzLi at once join 
Prnii-3»r»r ?V7i^T>. nxii ttit ul ^iie TTprt" ^iTnr'.in Loealiries of she Silnrian 

^rnin "tirse "TtT^ x t*j1 le «^2i 'fxuc I look Tipon. the arrangement 
•uf "iu: '*ilnr*:in ^^nnm. i» :miiie inr ly the jnthor. objei^tsonabie, because 
"iie njLi-ici iistr^r ±T»m. TniL''ii "ixii izranjzemenr wns made is a snail and 

» Tf-tTiiiar ii5^r:i.r. uui T^sJiit? ie-iiiL-ed nnm. re •lana^t be applied to other 
•fiisCii-ra TTni i leor :io ■piiy^-ol ?«enibianL*e or analoer to it, and also 
aii-;inse *iie -iTi^y:?* ir» zlxjt 7«»ct3rieft Trini zitg tniLi . Wben the Dndky 
ami Z. rro «riianei i^assL* •y«2r« ^nt htsa wisac b calkd the Wenlock 
i^tiLnmn. "iie XiiLuvk ^rliT^^^l ▼'is Tieiuier ofne t>>Tr.^ nor the other: it 

Z -r-iiui -Ticir--' "JLir -fi.se vii.: iike i^. interest in this mattor 
ihi 'ilii 3.' n 'jlIj: l1 -111:* ir 2:7 Tr:rL :r acizoriiz^ to my method; but 
j&T. isii'z. zun *rzCi^ m I -Fiy t-: -T.u7:-'^e the subject for himself. I 
3U17 'ixi iz. -irr ntr JL* —j^-sr :r 1. t :hT.* ejuniination ought to be con- 
•ti. V'L E'^ziiiz. •".►t'v^ ir-; iLli'-.Lt. I .zamot pretend to know the sub- 
j^;- '-.•r'::jir v-iz :r2itir». tn: i: ^: Lipperai rLit I had good opportunities 

I *^- ?*'^ '- —r^-^ ir. r=.y Ti^-w? from any contemporary, but I 
i^r.r.'.t T.r:r^ :*. I -i-.i it*:- Lie mtnral ?Ticcession of rooks to be enti- 
tlfA to tikr Tizl *:.ef re ir.y aridiiil arrangement made from fossils, 
hoTtf:^-;r p-iT:.-i*le. S:-.eTirL£.: men should be glad to hear the opinions 
of tr.vvr thit d:*fr.r frors. th-m — how widely it matterB not, so long as 

Er45lAr.d, I believe, was the first place, and Sir Roderick Murchison 
ihf fintt man in Europe, that cndeavourtEd to reduce to system, by means 
of Pj^.^ih, the probfihle succession, in bands or in groups, of the Gra^- 
irark^ rrx:kft as a whole ; and, though he may not have succeeded in his 
vi^w^, thfj gfrologists of tho World are deep'ly indebted to him, not for 
niJikinj? tlir- nyHtem of sevon colunms, nor for making the upper and lower 
di vifiions of bin syHtem out of the materials he used on that occasion, but 
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for searching for fossils, and for figuring, engraving, describing, and 
publishing those he found. This part of his labours is a lasting benefit 
to the science. He was once a soldier. I heard him say so at the 
meeting of the British Association at Dublin in 1835, and again at the 
Birmingham meeting in the Cave at Dudley, where he gave his history 
to a large crowd. From the army he turned to geology — a pursuit to 
which he had previously no idea he ever would turn. His example sti- 
mulated, and his publications assisted men everywhere to pursue the 
subject. He devoted his talents and his time in the prime of life, and, 
above all, his fortune (for the money he spent on it was his own), to the 
service of geology. Where is the other man that has done the like ? 

But, with adl due admiration and respect for the author of the Silu- 
rian System, and the high enthusiasm of his devotion to his favourite 
science, I do not consider any man is bound to adopt [his conclusions or 
his theories, more especially when they happen to be at variance with 
conclusions drawn from that man's own experience. It is an unpala- 
table task, and, perhaps, in some degree ungracious, to point out faults 
in the work of any one. In this case I have no doubt but that the 
author himself would be the very first to con*ect any error in his system, 
if such error were clearly laid before him, so as to produce conviction in 
his mind that the system was erroneous ; but it requires a deal of ham- 
mering to drive an old idea out of the head of a geologist, and put a new 
one in its place. 

He made, as he says, and as he believes, a discovery in natural his- 
tory, which had hitherto escaped the most penetrating philosophers. He 
published a new theory, and the world instantly adopted his opinions, 
and with such zeal, that we find many respectable writers of the time 
catching at opportimities to express their approbation of them. Since his 
views were published, however, very much more information has been 
collected on this subject, which gives results that appear not to agree 
with his original theory. 

In the last edition of " Siluria," 1859, p. 147, in speaking of the 
Upper Ludlow rocks, the author says : — " It is chiefiy on this upper por- 
tion of the formation that the best defined organic remains are found, 
often preserving the sharpness of their forms and the remains of their 
original shelly coverings. Here we meet with a profusion of the follow- 
ing fossils : — Chonetes lata, Orthonota amygdalina, Ooniophara cymhcB' 
fomm, Pterinea Uneatula, Fterinea retroflexa, Orhicula ruffata, O^rthis 
elegantula, Orthis lunaia, Rhynchonella nucula, Turho caralln, Turbo octa- 
viuSf and the curved, shelly, annelid tube, Serpulites lonyimmus. The 
Cornuh'tes serpularius^ with the minute Beyrichia Klcedenif are also not 
uncommon." 

As this must be presimied to be the most correct reading published in 
any of the author's works, I will take those fossils individually, and try 
their merits by the present state of our knowledge on the subject, and 
note if they be found in any lower localities. 
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Cktmeie s Utm : Got in six localities of Fhillipi^s lower loiieB in tbe 
western part of Soath Wales. — ^Mem. GteoL Snr., iL 289. 

Br. PaL Fos., p. 250 : One kcali^, ICiddletoH Park, Llandeilo. 
In Ireland: Ootinf()iirooanties»T]prane,Galwa7yWatGKfoid,and 



0rtkmt6im emy^dttUnm^ Mem. Geol. Sor., iL 265 : Three localities^ in tiie 
lower aones of Phillips. 
In Ireland : l^ot found. 
OimMpk9rm cymhefirmiB, Mem. Oe<^ Snr., iL 267 : Three iocalitisB in 
Phillips's lower sones. 

Br. PaL Fos. : One looaUty, Horeb ChapeL 
Ireland: One locality, Oalwvy. 
PterinmlinemMay Mem. GeoL Bur., ii. 271 : Six looalities in KiiHipi's 
lower sones. 

Irdand : Two localities> GWhnij and Kerry. 
Pterima reirojhxa, Mem. Geol. Snr., ii. 271 : Eight looalities in Phillips's 
lowor zones. 

Br. PaL Fos. : One locality, Horeb ChapeL 
In Ireland : Two counties^ Qalway and Kerry. 
Orh'etikt rmgiftmy Mem. Geol. Snr., iL 276 : Two looalities near Bnilth. 

In Ireland : Not found. 
Ori^U tiegmUuU^ Mem. Oeol: 8ar., iL 288 : Thirty-eight localities in 
South Wales, western region. 

Br. Pal. Fos., p. 217 : Eighteen localities. 
Irdand : Five counties, T^ne, Galway, Kildare, Waterfbrd, and 
Kerry. 
OrihU lunatay Mem. GeoL Snr., ii. 290 : One locality in western region 
of South Wales. 

Br. PaL Fos., p. 221 : One locality, Goldengrove, western r^fion 

of South Wales. 
In Ireland : Three counties, Tyrone, Waterford, and Kerry. 
£hynehonell(inucula, Mem. Greol. Sur., ii. 281 : One locality in lower. 
Br. Pal. Fos., p. 205 : Three localities in lower. 
Ireland : Three counties, Tyrone, Galway, and Kerry. 
T^irho eoraUuy Mem. GeoL Sur., ii. 261: Four localities in South Wales, 
western region. 

Ireland : One locality, Kerry. 
J\trho octanns {EwmphaluB carinatus), Mem. GeoL Sur. : Not found. 
Br. Pal. Fos. : Grot at three localities, which are called Upper. 
Ireland: Not found. 
Serpulites hngissimns^ Mem. G^L Sur., ii. 182 : Three localities at 
Builth. 

Br. Pal. Fos. : Only at Aymestry. 
Ireland : One locality, Kerry. 
CornuUtes aerjmlarius, Mem. GteoL Sur., iL 229 : Three localities, lower. 
Br. PaL Fos. : Not recorded. 
Ireland : One locality, Kerry. 
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Beyriehia KlctdmUf liem. GeoL Soo., ii., 284 : Three localidee in Bouth 
Wales, western region. 

In Ireland : Two localities, Galway and Keny. 

Out of the above fourteen i^>ecic8, it is seen that ten occur in nn- 
doabted lower Silurian localities^ aa well as in the Ludlow or upper 
rocks. 



The Table in the Silurian system contains in the whole . 375 
Deduct Fishes of the Old Bed Sandstone, 18 

EemainSy 357 

Take Lower Silurian species in the Table, 116 

Total Upper Silurian species remains, . 241 
Again, take the fossils put into the Table as ITpper Si- 
lurian, got outside the boundaries of the original Silurian 
sones, in the following detached places : — 

Dudley, 52 

Usk, 

Tortworth, I 2i 

"Woolhope, 

The Kalvems, 
Marloes Bay, 

Freshwater East, } 6 

Llandeilo, 

Horeb Chapel, 18 

Felindre, 6 

— 103 



Total within the boundaries of the original r^on, 1 . „g 

between Coalbrook Dale and Aymestiy, all Upper, J 
Of which 79 are in the Ludlow column, and 59 in the Wenlock. 

Thus it may be seen that the number in the columns of the Upper 
Silurian zones in the Table are swelled out to 241 species, while the 
number actually got within the boundaries is 138. The external scat- 
tered tribes are ahnost equal to the native standing army. 

In the comparisons I mean presently to make, none of the fossils in 
the new table can be made use of except those which are recorded in 
the original Silurian System, which may be known by reference to the 
first double column of my table. It is on the list printed in that work 
that depends the efficacy of the seven zones, the upper and lower divi- 
sions, and the whole system. I shall examine a few localities by com- 
paring the Upper Silurian fossils of the original list, as copied and given 
in the first column of my new table, with Uie discoveries made since by 
Phillips and M'Coy, and see how those so-called upper fossils bear the 
test of this comparison. 
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Taking a cursory glance over the columns of my table, and compar- 
ing the first division of it, which consists of two columns, and represents 
the fossils of the original Silurian System, Upper and Lower, with the 
second, which represents South Wales, it is surprising what a number 
of Murchison's upper fossib are found in PhiUip's lower zones ; and 
again, the first column, compared with the third, the British Palaeozoic 
Fossils, a great number additional come down. Lastly, compare the 
fossils of the Silurian System with the five columns of M'Coy's Silurian 
Fossils of Ireland, and numerous species go farther in the same direction, 
that is, into Lower Silurian zones. 

I come now to test Dudley as an Upper Silurian locality. The foe- 
sils got there, and recorded by the author in the original table, and the 
letter-press localities, were fifty-two. Those obtained by Professor S^dg- 
wick, and printed in the ** British Palaeozoic Fossils," p. 350, are forty- 
five ; but of these, thirteen species are the same as the author got, so 
that Professor Sedgwick got thirty-two others, of which nine were new 
ones. This number, added to fifty-two, as above, makes eighty-four 
species in all got by these two gentlemen at Dudley. Thirty-four of 
liiese are corals, or crinoids, two natural divisions which abound in this 
locality, and are extremely scarce or wholly absent in others. Taking 
those thirty-four corals, or crinoids, for the present, from the eighty- 
four above, leaves fifty species. If those fifty be strictly examined by 
my new table, it will be found that forty-nine of them have been found 
in Lower Silurian localities in other places in Great Britain and Ireland, 
leaving only one species exclusively Upper. * Even leaving in the cri- 
noids and corals from the whole eighty-four, take forty-nine lower ones, 
there remain thirty-five upper ones, corals and all. Whether ought 
Dudley be called Upper or Lower Silurian ? More fossils belonging to 
Lower Silurian columns exist in it than belong to Upper ; but Dud- 
ley, physically, cannot be both Lower and Upper. It is one and un- 
divided, and the majority of its fossils belongs to the Lqwer. It is, 
therefore, as one loc£dity, Lower Silurian. 

It appears to mc that the Dudley limestone and shale have not a 
much greater preponderance of fossils peculiar to it than many other 
fossiliferous localities in the Graywacke rocks. Sixteen crinoids arc the 
chief fossils of that kind found in the gray argillaceous limestone of that 
district. This is not deserving any more especial notice than another 
locality deserves for graptolites, or a third for brachiopoda. Wen lock 
and Dudley, to be sure, have yielded some fossils which are common to 
both ; this is a significant fact ; but I believe it to be more owing to the 
limestone, and its \dcinity, which is palpable in both localities, than to 
their being equivalent parts of the same zone, of which there is no proof. 
Corals and crinoids are the peculiar kinds of fossils in both. The cal- 
careous element is favourable to the production of coral everywhere in 
the system, above and below ; at Weulock in Shropshire, say above ; 
at Portrane in Dublin, below ; at Kilbride in Galway, in the very bot- 
tom ; at Ferriter's Cove in Kerry, also low in the series. This is the 
case also in the mountain limestone at Hook Head in Ireland, where the 
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finest specimens of crinoids have been obtained. This disposition of 
particular animals to flourish in certain mineralogical deposits appears 
to have prevailed in early times, and it continues to the present day ; 
for we find the cockle and the razor<flsh inhabiting sand ; lutraria and 
scrobicularia in mud ; muscles and limpets attached to rocks ; and any 
one of these will not live in the habitat of another. 

The foregoing trial regarding Dudley is such as, if doubted, every 
man may make for himself, as I have afready said. I trust I have ex- 
plained satisfactorily the materials from which my table is constructed, 
and the manner in which those materials have been applied. I made 
detailed lists of the names of the fossils in each case, and would print 
them all, only for a desire to keep this paper short ; such lists, except 
to one immediately concerned, would be of no general interest. 

No man living can tell whether the Dudley limestone belongs to the 
bottom, the middle, or the top of the Gray wacke system of rocks. It 
is the top of an anticlinal convolution. Can a man tell by physical 
means, if he stand on the top of any convolution, well covered up in the 
grounds to the east and to the west with other formations, whether that 
rock he stands on be one of the first of that group ever deposited, or one 
of the last ? Certainly not. Being the top of an anticlinal curve, it 
dives into the earth at both sides to an unlmown depth. It dips on the 
west side at an angle of about 45°. At two miles distance westward, 
that band of limestone will be above 10,000 feet in perpendicular depth 
below the horizon of Dudley. Wenloek is 23 miles to the west of it. 
It is a wild conjecture to say that the limestone at Wenloek is the 
equivalent of the limestone at Dudley, when there is no trace of phy- 
sical connexion visible between them. Besides this, there is but one 
band of limestone visible at Dudley, in one part of it, which is separated 
into two at another part ; there are three different parallel bands of lime- 
stone in the original Silurian district. This makes them still more un- 
like each other as equivalents. The Dudley limestone, too, may be 
fugitive in its extended development, as well as the bands called Wen- 
lock, Ludlow, or Aymestry limestones ; and this fugitive character in 
any bands of rock makes them unfit to be selected for reference, to de- 
termine the position of any zone in the Gray wacke of other regions. 

Let us next examine Horeb ChapeL This locality, as already stated, 
is sixty miles south-west of the original Siluria. There are two corro- 
borating circumstances to show that it belongs to the lower zones : the 
first is, that Professor Phillips has put Llandeilo and its vicinity, includ- 
ing Horeb Chapel, into his western, or lower region. — Mem. Geol, Surv. 
Great Britain, p. 248. The second is from the fossils. From Horeb 
Chapel there are recorded in the Silurian system 19 species. Tried by 
the same test as Dudley, 16 of those are found in lower zones, leaving 
only 3 exclusively upper. Horeb Chapel is, therefore, with the great 
majority of its fossils. Lower Silurian. 

At Benson Knot, in Westmoreland, Professor Sedgwick got 50 spe- 
cies of fossils. He gives a list of them at page 352 of the Brit. Pal. Fos., 
of which 16 are new, named by Professor M*Coy, so that he found 34 
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•pocies known before. Trying this list by the same test as before, it 
inclndes 31 which have been fonnd in lower zones in other places. 
From 34 take 81, leaves only 3 species known exclusively as npper, at 
Benson Knot. By its fossils it is, therefore. Lower Silurian. 

Brigsteer, another locality in Westmoreland, put into Upper Silurian, 
turns out nearly the same way. Out of 15 species, leaving out 4 new, 
there are 8 lower and 3 upper. 

Take the original Upper Silurian district in itself, pure and un- 
mixed. It may be represented by the space extending between Ckwlhrook 
Dale and Aymcstry, twenty miles long and four miles wide. This 
space has no detached part ; it comprises the outcrops of the three zones 
of limestone, and the intervening shales^ which have been specially 
called the Upper Silurian district. The fossils obtained within this 
space must, undeniably, be Upper Silurian fossils, if any such there be. 

I went carefully through the Silurian System with such maps as 
were within my reach, and firom the table of fossils, and the letter-press 
localities, I culled out and made a list of all the fossils that were ob- 
tained within this area, as well as I could determine them; of course, 
not including Dudley, nor any locality beyond the boiindaries so fixed 
upon. 

The result turned out to be, that there are within the space defined 
122 species. This number docs not include the fishes of the so-called 
Old Red Sandstone, nor 13 species of moUusca in the same zone, nor a 
few plants, and doubtful items. Testing this truly Upper Silurian area, 
the model farm of the Silurian System, as it may be <»lled, by the new 
table — of these 122 species, 82 will be found to occur in Lower Silurian 
zones in other places, and only 40 upper species remaining peculiar to 
the district, which have not yet been found in any lower zone ; so that 
this district, like Dudley, with 82 lower and 40 upper species, must be, 
with the majority of the fossils, called a Lower Silurian district 

This extraordinary result could not have been foreseen by the au- 
thor at the time of the publication of the Silurian System- It has been 
developed by discoveries and publications made since that time. It ap- 
pears to me that at the present day it is useless to try to uphold the old 
theory any longer ; that the seven columns must vanish, and even the 
upper and the lower, the two great subdivisions of the system. We must 
henceforth be content to take the Old Graywacke as a whole, as one sys- 
tem, which does not bear subdivision into palo^ontological zones. 

Professor Sedgwick himself has had a hand in the arrangement of 
the zones he examined. Seeing the manner in which those trials have 
turned out generally, doubts occurred regarding North Wales, where 
there is on the map of Siluria, 1859, a large area shown as Upper Silu- 
rian rocks. M*Coy says, Brit. PaL Fos., p. 325 : — " I have drawn up 
the following lists of all the localities, arranged in alphabetical order, to 
facilitate reference, and to each locality Professor Sedgwick has added 
his geological interpretation of the age of the rock there occurring, from 
which the specimens were obtained.'* Those hsts afibrd a facility of testing 
some of the localities of this countr}% some of which he calls Caradoc or 
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Bala, some of item Wenlockahale, some Indlov rocks, &(}., &0. ItbtHl 
ca^y the fiMsils of a fev of tbe upper localitieB, and try them by the 
UBokl teat, with one axceptioii, and thereby see hov they turn out ao> 
cording to the Profeteor'B own interpretation. The exception jnet al- 
luded to is, that I will not make ose of the third diviaion of the table, 
his own npper and lower zones, in deciding for or against his own 
views, OB to what fossils belong to the upper, or what foaails to the 
lower part of the Graywocko. 
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I shall make a few obseiradons on tlie fbn^ing liets of fosdia horn. 
six Itteulities of the middle and northern parta of Wales. 

Cwm Craig Dhn, called Lower Ludlow, p. 358, has a list of six fos- 
Bib, of which five were got in the Upper Siliuian country by Sir R. 
SIuTchison, and appear in his table as Upper Silurian fossils ; but it may 
be Hccn alno that the whole eiz have been got in Lower Silurian, in Gvo 
of Phillips' lower or western regions, and in several Irish counties. 
Thoflc fossils, or ttiis locality, cannot be called Lower Ludlow. 

Binas Bran, near Llangollen, Lower Ludlow, and Wenlock shale, 
p. 359. Thirteen fossils are recorded from this place. Qf these, five 
ore new and peculiar, which cannot bo counted, leaving eight known 
before. Of those eight, two are from upper localities exclusively, and 
six aro from lower zones. Dlnas Bran cannot, therefore, be called an 
Upper Silurian locality. 
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Erw Oilfach, Lower Ludlow, p. 860. Four fossils were got here ; 
three of them are in the upper zones of the table in the Silurian System, 
and the whole four occur also in three of Phillips's western regions, and 
in fonr Irish counties. This cannot be called Lower Ludlow. 

Llanfair Road, Welchpool, Wenlock shale, p. 365. Four species 
were obtained here, of which one is upper, and three lower. Not Wen- 
lock shale, therefore. 

Llangynyw, Welchnool, "Wenlock shale, p. 365. Here ten fossils 
were found, one of which is new. I^ot one of the other nine is exclu- 
sively upper. Four are both upper and lower, and five lower. This is 
not a Wenlock shale locality, which should have all upper fossils, and 
no lower. 

Mynydd y Gaer, Denbigh, Lower Ludlow, p. 369. Here were ob- 
tained six species ; one exclusively upper, the other five both upper and 
lower. This cannot be a Lower Ludlow rock locality. 

From those observations and conclusions it appears that there Ire no 
just palaeontological grounds for extending the Upper Silurian rocks into 
North Wales at all. Some of the species in the six foregoing lists are 
repeated in other localities. There are forty-three names enumerated. 
Of those forty-three, nine are repetitions, and ^ye are new. which can- 
not be accounted as belonging to upper or to lower. Those fourteen, 
taken out of forty-three, leaves twenty-nine species known before, of 
which four only are exclusively upper. The other twenty-five have 
been found in the western region of South Wales, or in Lish counties, 
which I coimt all the same. 

It appears to me that Professor Sedgwick, in fixing on his palaeon- 
tological zones, took his cue from the table in the Silurian System. Out 
of the twenty-nine species above mentioned, twenty- three of them are 
found in the upper columns of that table, and not in the lower. This 
might have influenced the Professor in determining that a large portion 
of the rocks of North Wales is Wenlock shale and Ludlow rocks. He 
would have believed that the twenty-three species above alluded to were 
exclusively Upper Silurian fossils, and according to the creed laid down 
in the table, he would have classed all rocks which contained some of 
those fossils as Upper Silurian. If this be so, he is one man that the 
table has led astray. 

The original subdivision of the Silurian System into seven zones was 
a mere theory, and not a bad idea for an experiment ; but it has not 
been supported by recent observation. A strong point in the refutation 
of it is a glance at the table itself, in Siluria, Ed. 1859, p. 532. Take 
a fossil {Halysitei caienularius) in that table, and it may be seen that it 
occurs in four out of the seven zones; Stenopara fibrosa in five; Grapto- 
lithus priodon in four zones ; Orthis elegantula in five ; Calymene Blu- 
menhachii occurs in four. A large proportion of the fossils of the table 
occurs in two or three or four of the zones. This is not according to 
what might be expected by the precision attributed to a zone which is 
assumed to contain fossils of a kind which will not occur in any other. 
This principle pervades the whole >rork as first published. At present. 
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finli ippear to be taking the lead, and saperpoeition ia often disre- 
garded. The rocks ^pear to be made to fedl into whateTer place the 
paleontologist may assign. 

In Silona, 1 S59, p. 1 75, it is said : — " The overlying position of the 
■chistoee strata of the Pentland hills has been indicated ; and as the 
Orthoccrratites discoTered in them most resemble those of the Wenlock 
formation, and as a Wenlock Brachiopod {BhynchoneUa eompre$sa) has 
also been found in them, as before stated by Mr. Giekie, there is little 
donbt that those schists are younger than any of the Ginran beds, and 
are of Upper Silurian age." 

The author of *' Siluria" is evidently not a doubter, when the 
£uicy strikes him. I confess I would doubt that the geology of the Pentr 
land Hills should be determined upon such evidence as a few Orthoceras 
resembling each other, which is no proof at all, for they all resemble each 
other, and one Rhynchonella identical with one got in the Wenlock 
rocks. • When I see that so many fossils occur in two, three, four, or 
five Silurian zones, I would not readily believe that, from such slight 
evidence as one fo6sU, such a group as the Pentland Hills should be 
called a Wenlock group. » 

Again — Terehratula navteula — ^he says, Siluria, p. 201 : — " This 
shell is of great geol(^cal value, being extremely persistent; and mark- 
ing always the same horizon, even to a distance of nearly one hundred 
miles. The beds which it occupies are so calcareous, and pass so natu- 
rally into the Aymestry limestone, that they may in all such cases be 
grouped with that rock." 

Such dogmas will not hold. Professor Phillips got this fossil (TW*^ 
hratula naricnla) at Llandilo and at Builth; Professor Sedgwick got it 
at MayliiiL Welchpool, Dinas Bran, Mynydd y Gaer, Cwin Craig Bhu, 
Erew Gill Fach — Br. Pal. Fos., p. 204 ; and I got it in TjTone at Tir- 
naskca, in Galway at Glencraff, in Kildare at the Chair, and in Kerry at 
Doonquin and Tieravaue. All the above localities cannot be grouped 
with the Aymestry rock, nor, as appears to me, any of them. From 
this, every one can judge for himself what he thinks may be the geolo- 
gical value of a fossil. 

The lower part of the Gray wacke in Cunemarra, the middle at Dingle, 
and the upper at Pomeroy, have no suites of fossils contrasting strongly 
with one another. Whatever peculiarity there is, consists in the extra- 
ordinary abundance of some fossils in certain localities ; for instance, of 
Atrypa hemispherica in Cunemarra, well exposed at Bunowen, Maume, 
Cappacorcogue, and yhanballymore ; of Ifalysitea catenuJarius, in great 
abundance at the north side of Fen-itcr's Cove, near Dingle in Kerry, 
and at Kilbride in Galway ; of Trilobites and Brachiopods at Carricka- 
daggan in Wexford, at Quillia in Waterford, and at Timaskea and Bar- 
dahessia in Tyrone. With the exception of those phices, which are 
remarkable for the thousands of specimens of each kind that might be 
procured in the places named, the other fossils occur in a general way, 
not only pretty evenly distributed in the lower, middle, and upper parts, 
but in all the similar districts in Ireland, very nearly alike. 
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There is seldom in this conntry a distance of five miles of land any- 
where without faults or contortions in the strata — I might say seldom 
two miles, and often half a dozen in one mile. Those faults are many 
of them in the valleys where rivers now flow, and the inequalities of hill 
and hoUow are mostly due to them. 

The reasoning of the geologist never loses sight of those leading fea- 
tures, contortion and dislocation ; and an extensive experience leads him 
to doubt the continuance of a psirticular band of rock for any great dis- 
tance. It is more than usually difficult to follow such band in the Gray- 
wacke— the grits and slates of one locality are so much like the grits 
and slates of another. It is a rare thing for a man to be able to recog- 
nise the same band at both sides of a valley, unless indeed there be such 
an index as a zone of gray limestone, of brown sandstone, or other rock, 
well distinguished by mineral character or colour. The Wenlock bands 
of limestone are, perhaps, the greatest length known in a continued zone 
in the Silurian rocks, and even those, let a geologist only look at the map 
of Siluria, and note the contortions and shifts in the blue bands near 
Ludlow. 

I might go much more into detail on those points, but it appears to 
me needless. If the arguments I have adduced be soimd, the Silurian 
System must fedl to the groimd ; if not, it will stand the flnner for being 
tested. 

The worst thing about a controversy of this kind is, that so few of 
the world understand the subject. No one knows whether the state- 
ments I make, or the views I take, regarding Galway or Tyrone be 
sound or not. They must be taken at my word for the present, and con- 
firmed or denied by future examination. It may be years before the 
simple truth will be generally known and acknowledged. 

Korth Devon has been called a Silurian district by every geologist 
who visited it, and wrote upon it before 183 ft. Sir H. De La Beche, in 
the Geology of Cornwall, Devon, and West Somerset, says that — " The 
whole area north of a line from Barnstaple to Clayhangcr is Graywacke." 
— P. 40. Again, he says : ** Professor Sedgwick and Mr. Murchison di- 
vided the graywackes of North Devon into live subordinate groups.*' 
—P. 130. 

In 1837 Professor Sedgwick and Mr. Murchison read a paper before 
the Geological Society of London (Trans, ii, p. 566) ; they conclude 
that " The minor groups of South Devon are newer than the rocks of 
Snowdon and central Cumberland, and older than the Silurian of Mur- 
chison." 

In 1837, at the meeting of the British Association at Liverpool, the 
Rev. D. Williams read a paper in which he divided the graywacke of 
North Devon into seven minor groups, and gave an account of plants 
found in it. 

In January, 1838, Mr. Weaver read a paper to the Geological So- 
ciety of London, in which he made the rocks of the district into six sub- 
divisions, and said " they constitute a peculiar transition group. *' The 
transition of Weaver, I know from himself, and, as may be seen by re- 
ference to his writings, is our Graywacke. 
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We look back on these Beveral yiews, and it appears that the men of 
the present day have not much improved upon them. De La Beche, and 
Williams, and Weaver, appear to have understood what they desciibedy 
and their opinions are not to be rejected. 

In my table all the new fossils, discovered since the Silurian system 
was printed in 1839, are embodied. In " Phillips's PalsBozoic Fossils," 
there are recorded above sixty species of fossils from North Devon, a dis« 
trict recognized as graywacke by four or five of our most eminent geo- 
logists, as above quoted. Above thirty of those fossils have been ob- 
tained from the Irish carboniferous limestone and shale, as interpreted 
by Professor M'Coy, and described in the synopsis of the carbonifierous 
limestone fossils of Ireland. Those fossils are noticed in the "Atlantis," 
a scientific periodical by the Professors of the Catholic University at 
Dublin, voL iL, p. 271. I am fully satisfied that North Devon is gray- 
wacke, and that the fossils of it belong to that system. I have accor- 
dingly introduced them into the table in this paper. 

Bearding South Devon, the authors say (Trans. G^L Soc., v., 651 ) : 
_<< The upper limestone in the eastern parts of South Devon generally 
appears in Uie form of great unconnected masses, more or less tabular, 
surmounted by no newer deposits. In its structure, as well as position, 
it strongly reminded us of the Great Scar limestone which rests uncon- 
formably on the slate rocks of Cumberland and Westmoreland. From 
this circumstance, and, perhaps, still more from some of its fossils, it 
has been occasionally confounded with the carboniferous limestone." 

This short description is certainly very like that of the carboniferous 
limestone in the neighbourhood of Sligo, in Ireland ; but there is one 
thing dissimilar, and that is, in Sligo the coal-measures where they oc- 
cur rest on the limestone conformably in all cases ; whereas, Mr. Aus- 
ten, in a paper in the Trans. GeoL Soc., London (second scries, vi., 458, 
figs. 9, 10), shows clearly that the culm-measures of Devonshire, in one 
phice, at least, near Ashburton, rest unconformably on the limestone of 
Newtown Bushel. This fact, of the coal-measures lying on the inferior 
limestone at Sligo conformably, and at Ashburton unconformably, ap- 
pears to settle the matter, and goes to show that the limestone of New- 
town Bushel, notwithstanding the great proportion of its carboniferous 
limestone fossils, is not the carboniferous or mountain limestone. Never- 
theless, where such a similarity exists in the physical aspect of the 
limestone, and in the fossils of both localities, I would not venture to put 
the South Devon fossils into my table without an actual survey of parts 
of that country. 

The generic nameg of the fossils in the table have been much altered, 
as already alluded to, by Messi*s. Salter and Morris, from what they for- 
merly were. This alteration appears to lead to a more simple classifica- 
tion, imd, as I have no doubt that due regard to generic character is 
preserved, it will be a great improvement. It is devoutly to be wished 
that with this reform we may have an end of the puzzling and compli- 
cated manner of nomenclature that was in use the last forty years. 

Many geologists know fossils by the old names, and cannot be yet 
aware of the recent changes. For the convenience of such persons I 
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g^Te the following list of the chief names of genera that were altered. 
It is in alphabetical order, and consists of two columns, of which the 
first is the new names ; the second, the old corresponding names. The 
specific names generally remain unchanged, but where both have been 
altered I give the new and the old in fiill in my new table. 

The following are the chief names, in alphabetical order, of genera 
that were altered in the MoUnsca : — 



Old Name. 

Acrocnlia. 
Area (put out). 
Atrypa. 
Avicula. 
Bellerophon. 
Cardium (out). 
Cucullsea (out). 
Cypricardia (out). 
Euomphalus. 

Helminthochiton (out). 
Inoceramus. 
Leptagonia (out). 
LeptsBua. 

Leptodomus (out). 
Littorina (out). 
Lucina (out). 
Maclurea (out). 
Modiola (out). 
Ifodiolopsis. 
Mytilus. 
Mya (out). 
Naticopsis (out). 
Nucula (out). 
Orbicula (out). 
Orthis. 
Orthonota. 
Pectunculus (out). 
Pileopsis (out). 
Pleurorhynchus. 
Pleurotomaria. 

Polyphemus (out). 
Pullastra (out). 
Terebratula (out). 
Trochus. 
Turbo. 

Turritella (out). 



New Kasie. 

Capulus, Nerita, Aoroculia. 

Ctenodonta. 

EhynchoneUa, Pentamerus, Athyris, Atrypa* 

Pterinea, Avicula. 

Euomphalus, Bellerophon. 

Cardiola. 

CucuUella. 

€K)niophora, Orthonota, Sanguinolites. 

Eaphistoma, Trochonema, Bellerophon, Eu- 
omphalus. 

CJhiton. 

Ambonychia, Inoceramus. 

Strophomena. 

Chonetes, Strophomena, Orthis, Leptsena. 

Orthonota. 

Cyclonema. 

Anodontopsis. 

Ophileta. 

Orthonota, Modiolopsis. 

Orthonota, Modiolopsis. 

Modiolopsis, Cardiola, Mytilus. 

Grammysia, Orthonota. 

Holopaea. 

Ctenodonta, Cucullella, Grammysia. 

Discina. 

Leptsena, Strophomena, Orthis. 

Grammysia, Orthonota. 

Ctenodonta. 

Acrocalia. 

Conocardium, Pleurorhynchus. 

Murchisonia, Pleurotoma, Trochonema, 
Pleurotomaria. 

Macrocheilus. 

Anodontopsis, Ctenodonta, Modiolopsis. 

Atijpa, Betzia, EhynchoneUa. 

Cyclonema, Holopaja, Eaphistoma, Trochus. 

Cy clonema, Platyschisma, Trochonema, Tur- 
bo. 

Holopella. 



114 mrasA^ im ymm ibwiw rii waoBrr of DUSLnr. 



ds CmuL ziB CsaoD&L &e Bctmyj a, and the Cmstarea have, many 
^izx^au "nn "WTuLi TsMtm aZroctL Where nnmeioos specific names have 
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~ 1L3SC ?EiSa- 'SiLot ^ ^e ubLe. where I have given one synonym 
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of Xatml History. 

Fa^^. AfXMU. PcisKns Fosflea. 

. ^ =~ ... AwKsm. Anaik of Xatnrml Histoiy. 

C23L. AwBX Moao^nph of Crinoidem. 

S S SoJL. Bsnade. Sjiccme Silarien de la Bolidme. 



l^r. 3bL S ^ EteTiina. BaOeCm Sodet^ Geologiqiu. 

I^K. G.^ Dscftflei of G«ological Snrvej. 

££▼■ ^ X3&. £iw«^ sod Haime, ArduTes da If memn. 

T>tw. Br. C4C« EdvafdiL British Corals. 

fjtm^ Bfc. Ax. Floaio^ Britah AnimaK 

Firt. X.aSL. Focbci. MeBoin of the Geological Surrey, 

GkL Tsaik. « . Geological Tranaactioiis. 

G:yi P&. GoUftna. PMrabcta GcrraamB. 

Ha=.P.X.T^ HalL PftfaMotology.of New York. 

Hss. G. J« H aihuM i, GeoWgical JounaL 



J>3MiL A X. EL JoMa» ABBak of Natural History. 

Jg«s. GedL Soc Joanal of the Geological Soctetj of London. 



SQnrian Srstem. 

Lrcs. X- Stt LocLsdale, Silurian Svstem. 

irC :t. Pii F:*. M-CoT. Br. Paleoxoic Fossils. 

M'Ct. SiL F.-«. M-CoT. Silurian Fossils of Ireland. 

)[<=. uetX- Scr MeaKirs c€ the Geological Survey. 

V.Z1. SiL Srs^ Morchison, Silorian System. 

Niccl, G. J Kicol, Geological JonrnaL 

Park. <>g. £<a Parkinson, Organic Remaina. 

Phil. G. Sar Phillips, Geological Survey. 

Phil P. F Phillip*. Paleozoic Fossils. 

Phil- Sil. Sys., Phillips, Silurian System. 

Port. G. Kep., Portlock, Geologiod Report 

Salt- G. Sur., Salter, Geological Survey. 

Salt, P. Foa., Salter, Palaeozoic Fossils. 

Salt, SiL, Salter, Silnria. 

Salt. SiL Fos., Salter, Silurian Fossils of Ireland. 

Sedg. G. J., Sedgwick, Geological Journal. 

Sow. SiL Svs., Sowerby, Silurian System. 

Thorn. G. J., Thompson, Geological Journal 
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Fum, SIL Me. Undicr. 

I MiiL crin. lOFi. rmflicy. 



TttnjEunLi Ihinhyl. 
Uiuler prUucniu. 
ART1CL"LATA. 



imbtlurtii flnilijiia. 
yidanlui HiKiiMj'L 



Z Mac CnU "ilL 

Splrorbl* I*>rUli. 
riiuucu]lt«> AdiiHciu'. 

TrKhjiamatxitiacn. 



LclDIWVdlDt. 



(iolilud. 



Kudii' 



Fell, WhlllH). 



. Hurlir, Klrkflulbrlgfal. 



M-C. a. See. It U 



SlLSyiOTfl. I DurtlBT, UiUww. 

Mm. SIL ^L SO. I Hupe Mill. Sb^ie. 
Sow. SIL Syi BO. UmUtT, Axr, 
,- 0-, SIL S)-». OW, I Itik. llo«oii Knnt. 
ri.lL (i. Sur. IL K». AbWrloy, Hill Slttb 
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len. 
naruigr, Slmmbnrj. 
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Hur. Sll. Sn. (ML 
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